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Description 



0001 This in vention relates to newly identified polynucleotides, polypeptides encoded by such polynucleotides, the 
5 Zr^r^ T ^^'f^* ^"'^ polypeptides, as well as the production of such polynucleotides arid polypeptides. 

oZS>,tlTj:T''T °' r'""' ' '""""^ ^-transmembrane receptor whteh has'been 
r^n^Mofr. I!'' ^ ' chemolane receptor, sometimes hereinafter referred to as 'G-Proteln Chemokine Receptor" 
or HDGNR10 . The invention also relates to inhibiting the action of such polypeptides 

[0002] It is well established that many medically significant biological-processes are mediated by proteins participat- 
o 35^1 alf/Ji M^^^^^^^^^ '^^T" '"^""^ and'o^'^'oncimfessengers. e.g.. CAMP (Lefkowit", Nature. 
PPG nromt J «fo '! "^^f,P^°'^'"« '^^'^^ to as proteins participating in pathways with G-proteins or 

PPG prote ns. Some examples of these proteins include the GPC receptors, such as those for adrenergic agents and 
dopam ne (Kobilka. B.K., et al., PNAS, 84:46-50 (1987); Kobilka. B.K.. et al.. Science 233:650-656 (1987)f Bunzow 
J R et s, Nature. 336:783-787 (1 938)). G-proteins themseh/es. effector proteins, e.g.. phosphollpase C. adenyl cy^ 

^ Sence"i2:r02 3 (^991^^' """"^ * • ^■ 

[0003] For example, in one fomi of signal transduction, the effect of homione binding is activation of an enzyme 
adenylate cydase. in^de the cell. Enzyme activation by hom,ones is dependent on the presence of the nucl^tide 
GTP. and GTP also influences homione binding. A G-protein connects the homione receptors to adenylate cyclase 
G-protein was shown to exchange GTP forbound GDP when activated by homione receptors. The GTP-carrying fom^ 
Grrl"l^tn°.T''T?'* adenylate^^clase. Hydrolysis of GTP to GDP. catalyzed by the G-protein Itself, rims the 
G-protein to its basal. Inactive torn,. Thus, the G-proteIn serves a dual role, as an intemiediate that relays the signal 
from receptor to effector, and as a clock that controls the duration of the signal 

[0004] The membrane pnjtein gene superfamily of G-protein coupled receptors has been characterized as having 
seven putative transmembrane domains. The domains are believed to represent transmembrane a-hellces connected 
by extraoellularor cytoplasmic loops. G-protein coupled receptors Include a wide range of biologically active receptors 
suchashomione, viral, growth factor and neuroreceptors. 

S G-protein coupled receptors have been characterized as including these seven consen/ed hydrophobic 
stretches of about 20 to 30 amino acids, connecting at least eight divergent hydrophillc loops. The G-protein family of 
coupled r«:eptors includes dopamine receptors which bind to neuroleptic drugs used for treating psychotic and neu- 
rological disorders. Other examples of members of this family Include calcitonin, adrenergic, endothelin CAMP ade- 
uT^m' '^Tf^"^' serotonin, histamine, thrombin, kinin, follicle stimulating hormone, opsins, endothe- 

lial differentiation gene-1 receptor and rhodopsins. odorant. cytomegalovirus receptors etc 

[0006] G-protein coupled receptors can be intracellularly coupled by heterotrimeric G-proteins to various intracellular 
enzymes ion channels and transporters (see, Johnson ef a/., Endoc, Rev.. 10:317-331 (1989)). Different G-protein 
a-subun,ts preferenBally stimulate particular effectors to modulate various biological functions in a cell. Phosphorylation 
o cytoplasmic residues of G-protein coupled receptors have been identified as an important mechanism for the reg- 
ulation of G-protein coupling of some G-protein coupled receptors. G-protein coupled receptors are found In numerous 
sites within a mammalian host 

[0007] Chemokines. also refen-ed to as intercrine cytokines, are a subfamily of structurally and functionally related 
cytokines These molecules are 8-10 kd in size. In general, chemokines exhibit 20% to 75% homology at the amino 
acid level and are characterized by four conserved cysteine residues that form two disulfide bonds. Based on the 
arrangement of the first two cysteine residues, chemokines have been classified into two subfamilies, alpha and beta 
in the alpha subfamily, the first two cysteines are separated by one amino acid and hence are referred to as the °C-X- 
?n n^^!^- . " ^ "^'^ subfamily; the two cysteines are In an adjacent position and are. therefore, refen-ed to as the 
rnnn=,^"^' ^' ' different members of this family have been Identified In humans 

Tnrll cytokines exhibit a wide variety of functions. A hallmarkfeature is their ability to elicitchemotaotic 

migration of distinct cell types, including monocytes, neutrophils. Tlymphocytes, basophils and fibroblasts. Many chem- 
okines have proinflammatoty activity and are Involved In multiple steps during an inflammatory reaction. These activities 
include stiniulation of histamine release, lysosomal enzyme and leukotriene release. Increased adherence of target 
immune cells to endothelial cells, enhanced binding of complement proteins, induced expression of granulocyte ad- 
hesion molecu^s and complement receptors, and respiratonr burst. In addition to their involvement In inflammation. 
^P uTlf?^' r '° "^"r example, macrophage inflammatory protein 1 

(M P- ) IS able to suppress hematopoietic stem cell proliferation, platelet factQr-4 (PF-4) is a potent Inhibitor of en- 
dothelial cell growth, lnterleukin-8 (IL-8) promotes proliferation of keratinocytes, and GRO Is an autocrine growth factor 
lor meianoma cells. 

nh!Li'" "F*"] °' ^ ^.'"^^'^^ biological activities, It is not surprising that chemokines have been implicated in a number 
^Im^I!^? ^ fw^ T^^^^ conditions, including lymphocyte trafficking, wound healing, hematopoietic regulation and 
immunological disorders such as allergy, asthma and arthritis » k a 
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[0010] In accordance with one aspect of the present invention, there are provided novel mature receptor polypeptides 
as well as biologKaiV active and diagnostically or therapeutically useful fragments, analogs and denvaUves tSeoT 
The receptor polypeptides of the present invention are of human origin ■ » ° envauves inereof. 

5 i!°"J 'r'^°''^^"°°'*'*^^°'''*'^P«<'^°f''^«P^«««"t'"ventlon,thereareprovidedisolatednudeicad^ 

rooS in a^^fZ. rr'°'°^'°""^ dlagnostlcany or therapeutically useful fragments thereof. 

rerrooSfnn'n. H ' T"'"'"^"' '^'^""'"^ ^'""Pri^'^g culturing-recombinant prokaiyoBc and/or eukaiyot,^ host 
w n™l«n ^ nucleic acid sequences encoding the receptor polypeptides of the present invention, under Conditions 
'0 promoung expression of said polypeptides and subsequent recoveor of said polypeptides 

facIpL iolMes" ' °' P™^"^'^'^ such 

iounl Jhi^rnTf T'' another aspect of the present invention there are pmvided methods of screening for com- 
pounds Which bind to and activate or inhibit activation of the receptor polypeptides of the present invention 

""^ ^''^''^^'^'^bodlment of the present Invention there are provided processes of admin- 

seful in stIT K ^ °T '° """^^'^ ""^ ^^^P'"^ P^-yP^''-^^ the present inven^on w S are 

II I uSlaT^lr^L'd ^"3>ogenesls. to tmat solid tumors, chronic infec 

SiC auto-immune diseases, parasitic Infections, psoriasis, and to stimulate growth factor 

20 [0016] In accordance with another aspect of the present invention there is provided a method of administerino the 

polypeptides or underexpression of a ligand for the receptor polypeptide 

Spin!, ^"O'*'^'- ^'"bodiment of the present invention there are provided processes of admin- 

25 ^ '° ^""^ '""'■"'^ <" ^«=-Pt°^ pofypeptides Of the present inver^on 

Ste inZmati on '^^^P^^^^""""/"^ ^ ^^^t-en, of allergy, atherogenesis. anaphylaxis, malign^cy. chronic and 
faTur« J ' ^"'^ IgE-mediated allergic reactions, prostaglandin-independent fever, bone marrow 

a^ure silicosis, sarcoidosis, rheumatoid arthritis, shock and hyper-eoslnophilic syndrome. 

nns nn nn I P'^*^"* "^^^ P™^'^^*! acid probes com- 

d«?I^LT""'"^^"?^ T ^'P^* °' P'^^^"» •''^^^ ^« P^vided diagnostic assays for 

detecting diseases related to mutations In the nucleic acid sequences encoding such polypeptides and for detS 
an altered level of the soluble form of the receptor polypeptides. ^ h a .or aeteciing 

5 '"'^ a '"rther aspect of the present Invention, there are provided processes for utilizing 

resea^T rn '"'frfM!' P°'y""'='^°«'^^^ ^"^^'"g ^"c'' polypeptides, for In vltm purposes related to scientific 
research, synthesis of DNA and manufacture of DNA vectors. 

[eSings^erein^"'' ^"^'^ °' ""^ "'^^^"^ ^PP^'^"' ''^"^^ ^"^'"^"^ '^""^ '"e 

' S!SnvIl!Hon'iT'"^ drawings are illustrative of embodiments of the Invention and are not meant to iimtt the scope 
Of the inventfon as encompassed by the claims. 

SounL rJ!^H '^""^^ ^""^ corresponding deduced amino acid sequence of the G-proteIn 

ooupted receptor of the present invention. The standard one^etter abbreviation for amino acids is used. Sequencing 
was perfomied using a 373 Automated DNA sequencer (Applied Biosystems Inc ) 

tElanMCp'l'lSpfor""^^ 

oM^Ln^lnTr'^r'l ^ ^^"^ °' P'^"^"' "'^^^ P™^!'^^'^ ^" acid (polynucle- 

2 or f^r t ? T "1^'"'^ polypeptide having the deduced amino acid sequence of Figure 1 (SEQ Id NO- 

DeoHr„rin«ni m"^^ ^''^'' ^"""^^^ '"^ '^^P''^^^'^ A^C Deposft No.Sri 83 -Patent 

Depository, 10801 University Boulevard, IWanassas.VA 201 10-2209- on June 1 1995 

EIrairreratlri"i'„''rH°"r ''^^ ^^^^^ered in a cDNA library derived from human monocytes. It is 

asTimTnL? H . w ° P^°*^'"-*°"Pl^<^ ^^«Pt°^ fan^i'y. It contains an open reading frame encoding a protein of 

- frtf T H =0 ^o"^^- P™'^'" ^"'^'""^ ^'9*^^'' ''^S'^^ '^°"'0'°9y to a human MCP-1 receptor with 70 1 
% Identity and 82.9 % similarity over a 347 amino acid stretch. 

• '^l P°'y""'='«°«<^e of the present invention may be in the fomi of RNA or in the fomi of DNA which DNA 

l^^^^nd^mavtrr ^^'^^ ^ ^^'^^ doublestranded or single-stranded a^S f single 

IZln^T^ the coding strand or non-coding (anti-sense) strand. The coding sequence which encodes the mature 

oZ^T^Tr!^ I """"^ ^'9"'^ 1 (SEQ ID NO:1 ) or that of the deposited clone 

or may be a different coding sequence which coding sequence, as a result of the redundancy or degeneracy of the 
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mn1«° ^"""'^^^ "mature polypeptide as the DNA of Figure 1 (SEQ ID NO:1) or the deposited cDNA 

' 7?u ^« P°'y""<='soti<le which encodes for the mature poVpeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposited cONA may include: only the coding sequence for the mature polypeptide; the coding sequence 
for the mature polypeptide and additional coding sequence such as a transmembrane (TM) or intra-ceilular domain- 
the coding sequence forthe mature polypeptide (and optionally additional coding sequence) and non-coding sequence' 
such as mtrons or non-coding sequence 5' and/or 3' of the coding sequence for the mature polypeptide. 
[0029] Thus, the teim "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-codina 
sequence. 

[0030] The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments., analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 or the 
polypeptide encoded by the cDNA of the deposited clone. The variant of the polynucleotide may be a natural^ occurring 
allelic vanant of the polynucleotide or a non-naturally occurring variant of the polynucleotide. 

[0031] Thus, the present invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 (SBQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited done as well as 
variants of such polynucleotides which variants encode for a fragment, derivative or analog of the polypeptide of Rqure 
1 SEQ ID NO:2) or the polypeptide encoded by the cDNA of the deposited done. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 
on hereinabove indicated, the polynucleotide may have a coding sequence which Is a naturally occurring 

allelic variant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone. As known m the art, an allelic variant is an alternate fomi of a polynucleotide sequence which may have a 
substitution, deletion or addition of one or more nudeotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynudeotides may also encode for a soluble fomi of the G-protein chemoklne receptor polypeptide 
which IS the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention, 

[0034] The polynudeotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence which allows for purification of the polypeptide of the present invenUon, The mari<er sequence may be a 
hexa-histldine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the maricer 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 
ma lan host. e.g. COS-7 cells, is used. The HA tag con-esponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson. I., et al., Cell. 37:767 (1984)). 

[0035] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it Includes regions 
preceding and following the coding region (leader and trailer) as well as intervening sequences (introns) between 
35 individual coding segments (exons). 

[0036] Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
libraiy to isolate the full length cDNA and to isolate other cDNAs which have a high sequence similarity to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example 50 or 
more bases. The probe may also be used to Identify a cDNA clone corresponding to a full length transcript'and a 
genomic done or clones that contain the complete gene induding regulatory and promotor regions, exons. and introns 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonudeotide probe. Labeled oligonudeotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 
^5 [0037] The present invention further relates to polynudeotides which hybridize to the hereinabove-described se- " 
quences if there is at least 70%, preferably at least 90%. and more preferably at least 95% identity between the se- 
quences. The present invention partlculariy relates to polynudeotides which hybridize under stringent conditions to 
the hereinabove-described polynudeotides. As herein used, the temi "stringent conditions" means hybridization will 
-n u"'^ ^^^'^ ^""^ preferably at least 97% identity between the sequences. The polynudeotides 

oo which hybndize to the hereinabove described polynudeotides in a preferred embodiment encode polypeptides which 
either retain substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure 1 (SEQ ID N0:1) or the deposited cDNA(s). 

[0038] Alternatively, the polynudeotide may have at least 20 bases, preferably 30 bases, and more preferably at 
least 50 bases which hybridize to a polynudeotide of the present invention and which has an Identity thereto, as here- 
'5 mabove described, and which may or may not retain activity. For example, such polynudeotides may be employed as 
probes for the polynudeotide of SEQ ID NO:1 , for example, for recovery of the polynudeotide or as a diagnostic probe 
or as a PGR primer, ^ ^ 

[0039] Thus, the present invention is directed to polynudeotides having at least a 70% identity, preferably at least 
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ITt^^^ T'^ '"TT^ ^ '^^"^ '° * polynucleotide which encodes the polypeptide of SEQ ID NO-2 

Se^roX^^pir^d'e^^^^ 

[0040] Thedeposit(s) referredto herein will be maintained underthe terms of the Budapest Treaty on the International 
- Recognmon of the Depostt of Micro-organisms forpu-poses of Patent Procedure. These depoSeproSdmerS 

ai dL^n ^^^'^^y-^'^ incorporated herein by reference and a,e controlling in the event of any conflict with 

..If ^ 'T.""'"" '"'^"^^ '^'^'^^ ^ * '^■P™'^'" chemokine receptor polypeptide which has the deduced 

f t^T' °' ' '^^"^ '° or Which has the amino acid sequVnce encoded by the deposTteS 
cDNA. as well as fragments, analogs and derivatives of such polypeptide aea oy me deposited 

[0042] The terms "fragment." "derivative" and "analog" when refemng to the polypeptide of Rqure 1 or that PnmrfPrt 

Z uef r '^'.w 7^' ' ''''''''''' ^^"^^^ ^^^-"^ subsLtially mfsaL biololrf nc^^^^^^^^ 

as such poVpeptide. ,.e. functions as a G-protein chemokine receptor, or retains the ability to bind the Itaand oS 

receptor even though the polypeptide does not function as a G-protein chemokine receptor, for exlnnp e a soluble 

d^PottLn^,!?^'"^"!' ''^/^^"^^ °' *"^'°9 'fis polypeptide of Figure 1 (SEQ ID NO:2) or that encoded by the 
deposited CONA may be (.) one in which one or more of the amino acid residues are substituted with a conserved or 

nHuIf. H^, ^ ^"''"'^^'^ 3^"^"= ""^ °^ "1°^° Of the amino acid residues 

~ nH f ""''""^"^ r °' '"^'"^^ polypeptide is fused with another compound such as a 

compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in whfchTe addi 
nonal ammo acids are fused to the mature polypeptide torpurification of the pofypeptide or (v) one in wMctafrLgmer^t 

^ fraal'nrf ""'""J"' ' "^""^"^ "'^ '"^'^''Lne bound ^cept^'such 

fragments, denvaf ves and analogs are deemed to be within the scope of those skilled in the art from the teachings 

iXUX'aSSd trhVmtenir^ °' "^"^^ "^^'^^^ ^ 

[0046] The polypeptides of the present invention include the polypeptide of SEQ ID NO:2 (in particular the mature 
o^LTq L r^aaT d'' po^peptldes whth have at least ror.similanty^preferab^a 70% ideU?"otpeSe 
NO p «„H ,^1? T"^ ^'^""^ ^ ^""'■'^"•y ^'""'^ P'^'^'^^'y « 90% identity) to the po^eptide of SEQ ID 
2 ^d T.T1T^ ''"L'"^'' " '^"^ """"""^ P^^'^^^^'y « ««"'"y) polypepTde of SEqId NO 

Snrorpr^a^;;^^^^^^^^^^ 

' iSn^^^rnT- " "'^ f "'i:^'""'^" polypeptides is detemiined by comparing the amino acid sequence 

roo4a? r r ^""^"'"'^^ '"^^^o °f '"e polypeptide to the sequence of a second po^peptide. 
LlLin t' '"^ polypeptides of the present invention may be employed for producing the cor- 

ornH • '-'^"9f P°lyP«P«'<l^ peptide synthesis, therefore, the fragments may be employed as intemediates 

ZZT^^ ^ ^ '"'f ff Po'yP^P'"^^*- f^^^Sf"^"'^ °' portions of the po^nucleotides of the present inven^on ma! 
be used to synthesize full-length polynucleotides of the present invention invenuon may v 

T.tlnITnTfZll!!^]r^Z '^?^T °' ^"'^ P™''"^'"^ ^ polypeptide chain; it includes regions 

lonminr JUTJT "'T'^'"*'" "'^^ "'^ '^^^ "rig'"^' environment (e.g.. the naturai envi- 

ror^ent if it is naturally occurring). For example, a naturally-occurring polynucleotide or po^peptide present in a ifvinq 

environment ^ '=°'"P°-'t'on. and still be isolated in that such vector or composition is not part of its naturai 

IToltilefa^. w«^rrf °' tlie present invention include the polypeptide of SEQ ID NO:2 (in particular the mature 

o? SEQ fo NO 2 »nH '''^ ^T"^ "'■^"^"•y P'^'^-^l^y ^' 1^^^' '^^"tity) to the polypeptide 

of SEQ ID N0.2 and still more preferably at least 95% similarity (still more preferably at least 95% identity) to the 
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polypeptide of SEQ ID NO:2 and also include portions of such polypeptides with such portion of the polypeptide gen- 
erally containing at least 30 amino acids and more preferably at least 50 amino acids 

[0052] As known in the art "similarity between two polypeptides is determined by comparing the amino acid sequence 
■ fn„ T, acid substitutes of one polypeptide to the sequence of a second polypeptide. 

• [0053] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 

responding full-length polypeptide by peptide synthesis; therefore, the fragments may be employed as intemiediates 

for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invention may 

be used to synthesize full-length polynucleotides of the present inventfon. 

[00541 The present invention also relates to vectors which include polynucleotides of the present invention, host cells 
which are genetically engineered with vectors of the invention and the production of polypeptides of the invention bv 

recombinant techniques. ' 

[0055] Host ceils are genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
vention which may be. for example, a cloning vector or an expression vector. The vector may be. for example in the 
fomi of a plasmtd, a viral particle.: a phage, etc. The engineered host cells can be cultured in conventional nutnent 
media modified as appropriate for activating promoters, selecting transfomiants or amplifying the genes of the present 
invention The culture conditions, such as temperature, pH and the like, are those previously used. with the host cell 
selected for expression, and will be apparent to the ordinarily sicilied artisan. 

[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromosomal, nonchromosomai and synthetic DNA sequences e a 
denvatives of SV40; bacterial plasmids; phage DNA; bacuiovirus; yeast plasmlds; vectors derived from combinations 
of piasmids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudorabies. However any 
other vector may be used as long as It is replicable and viable in the host. 

[0057] The appropriate DNA sequence may be inserted into the vector by a variety of procedures. In general the 
DNA sequence is inserted into an appropriate restriction endonuclease site(s) by procedures icnown in the art Such 
procedures and others are deemed to be within the scope of those sicilied in the art. 

[0058] Tine DNA sequence in the expression vector is operatively iinlced to an appropriate expression control se- 
quence s) (promoter) to direct mRNA synthesis. As representative examples of such promoters, there may be men- 
tioned: LTB or SV40 promoter, the E. coll. iac or tr£, the phage lambda promoter and other promoters known to 
control expression of genes in prokaryotic or eukaryotic cells or their viruses. The expression vector also contains a 
ribosome binding site for translation initiation and a transcription temiinator. The vector may also include appropriate' 
sequences for amplifying expression. 7- 
[0059] In addition, the expression vectors preferably contain one or more selectable maricer genes to provide a 
phenotypic trait for selection of transfonmed host cells such as dihydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or such as tetracycline or ampicillin resistance in EcoH 

[0060] The vector containing the appropriate DNA sequence as hereinabove described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express the 
protein. ^ 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells, such as E coli 
Streptomyces , Salmonella typhimurium; fungal cells, such as yeast; insect cells such as Drosophila and Spod'Smi^ 
^; animal cells such as CHO, COS or Bowes melanoma; adenovirus; plant cells, etc. The selection of an appropriate 
host IS deemed to.be within the scope of those skilled in the art from the teachings herein. 

[0062] More particulariy, the present invention also Includes recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs comprise a vector, such as a plasmid or viral vector, into which 
a sequence of the invention has been inserted, in a fon^ard or reverse orientation. In a preferred aspect of this em- ' 
bodiment. the constmct further comprises regulatory sequences, including, for example, a promoter, operably linked 
to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art and are 
commercially available. The following vectors are provided by way of example. Bacterial: pQE70 pQE60 pQE-9 (Qia- 
^f"L^^^'j?PJ°' P^^S^^^^'P^' psiX174. pbluescript SK, pbsks. pNHBA. pNH16a. pNH18A. pNH4SA (Stratagene)' 
ptrc99a, pKK223-3. pKi<233-3. pDR540. pRlTS (Pharmacia). Eukaryotic: pWLNEO, pSV2CAT pOG44 pXTI pSG 
Stratagene) pSVKS. pBPV. pMSG. pSVL (Pharmacia). However, any other plasmid or vector may be used as long as 
they are replicable and viable in the host. 

[0063] Promoter regions can be selected from any desired gene using CAT (chloramphenicol transferase) vectors 
or other vectors with selectable martcers. Two appropriate vectors are PKK232-8 and PCM7. Particular named bacterial 
proryoters include lad. lacZ. T3. T7, gpt. lambda P^,. P, and trp. Bukaryotic promoters include CMV immediate early. 
HSV thymidine kinase, early and late SV40. LTRs from retrovirus, and mouse metalIothionein-1. Selection of the ap- 
propriate vector and promoter is well within the level of ordlnar/ skill in the art. 

[0064] In a further embodiment, the present invention relates to host cells containing the above-described constructs 
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The host cell can be a higher eukaryotic cell, such as a mammalian cell, or a lower eukaryotic cell, such as a yeast 
cell, or the host cell can be a prokaryoti'c cell, such as a bacterial cell. Introduction of the construct into the host cell 
can be effected by calcium phosphate transfection, DEAE-Dextran mediated transfection, or electroporation (Davis 
L, Dibner. M.. Battey, I., Basic Methods in Molecular Biology, (1986)). 
5 [00651 The constructs in host cells can be used in a conventional manner to produce the gene product encoded by 
the recombinant sequence. Alternatively, the polypeptides of the invention can be synthetically produced bv conven- 
tlonal peptide synthesizers. 

[0066] Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
appropnate promoters. Cell-free translation systems can also be employed to produce such proteins using RNAs de- 
nved from the DNA constructs of the present invention. Appropriate cloning and expression vectors for use with prokary- 
otic and eukaryotic hosts are described by Sambrook, et al.. Molecular Cloning: A Laboratory Manual. Second Edition 
Cold Spnng Harbor, N.Y., (1 989), the disclosure of which is hereby incorporated by reference 
[0067] Transcription of the DNA encoding the polypeptides of the present invention by higher eukaryotes Is increased 
by inserting an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 1 0 
> to 300 bp that act on a promoter to Increase its transcription. Examples including the SV40 enhancer on the late side 
of the replication origin bp 1 00 to 270. a cytomegalovirus early promoter enhancer, the polyoma enhancer on the late 
Side of the replication origin, and adenovirus enhancers. 

[0068] Generally, recombinant expression vectors will include origins of replication and selectable mariners permitting 
transfonnadon of the host cell. e.g.. the ampicillin resistance gene of E. coli and S. cerevisiae TRP1 gene and a 
promoter denved from a highly-expressed gene to direct transcription of a downstream structural sequence Such 
promoters can be derived from operons encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK) a- 
factor. acid phosphatase, or heat shock proteins, among others. The heterologous structural sequence is assembled 
in appropnate phase with translation initiation and termination sequences, and preferably, a leader sequence capable 
of directing secretion of translated protein into the periplasmic space or extracellular medium. Optionally, the heterol- 
ogous sequence can encode a fusion protein including an N-temilnal identification peptide imparting desired charac- 
teristics, e.g., stabilization or simplified purification of expressed recombinant product. 

[0069] Useful expression vectors for bacterial use are constructed by inserting a structural DNA sequence encoding 
a desired protein together with suitable translation initiaUon and temiination signals in operable reading phase with a 
functional promoter. The vector will comprise one or more phenotypic selectable markers and an origin of replication 
to ensure maintenance of the vector and to, if desirable, provide amplification within the host. Suitable prokaryotic 
hosts for transformation Include E.coli, Bacillus subtilts . Salmonella tvphimurium and various species within the genera 
Pseudomonas. Streptomyces. and Staphylococcus, although others may also be employed as a matter of choice 
[0070] As a representative but nonlimlting example, useful expression vectors for bacterial use can comprise a se- 
lectable mari<er and bacterial origin of replication derived from commercially available plasmids comprising genetic 
elements of the well known cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example 
PKK223-3 (Phannacta Fine Chemicals, Uppsala, Sweden) and GEM1 (Promega Biotec, Madison, Wl. USA). These 
PBR322 "backbone- sections are combined with an appropriate promoter and the structural sequence to be expressed 
[0071] Following transformation of a suitable host strain and growth of the host strain to an appropriate cell density 
the selected promoter is induced by appropriate means -(e.g.. temperature shift or chemical -induction) and cells are 
cultured for an additional period. 

[0072] Ceils are typically han^ested by centrifugation, disrupted by physical or chemical means, and the resulting 
crude extract retained for further purification. 

[0073] Microbial cells employed in expression of proteins can be disrupted by any convenient method, including 
freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing agents, such methods are well know to - 
those skilled In the art. 

[0074] Various mammalian cell culture systems can also be employed to express recombinant protein. Examples of 
mammalian expression systems include: the COS-7 lines of monkey kidney fibroblasts, described by Gtuzman. Celt. 
23: 1 75 (1981 ), and other ceil lines capable of expressing a compatible vector, for example, the CI 27, 3T3 CHO HeLa 
. and BHK cell lines. Mammalian expression vectors will comprise an origin of replication, a suitable promoter and en- 
hancer, and also any necessary ribosome binding sites, poiyadenylation site, splice donor and acceptor sites tran- 
scnptional tennination sequences, and 5' flanking nontranscribed sequences. DNA sequences derived from the SV40 
splice, and poiyadenylation sites may be used to provide the required nontranscribed genetic elements. 
[0075] The G-protein chemokine receptor polypeptides can be recovered and purified from recombinant cell cultures 
by methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chroma- 
tography, phosphocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography hy- 
droxylapatite chromatography and lectin chromatography Protein refolding steps can be used, as necessary in com- 
pleting configuration of the mature protein. Finally, high performance liquid chromatography (HPLC) can be employed 
for final purification steps. 
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[0076J The polypeptides of the present invention may be a naturady purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic or eukaryotic host (for example, by bac- 
tenaK yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present Invention may be glycosylated or may be non-glycosylated 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0078] The G-protein chemokine receptors of the present invention ffiay be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists) o/ihe receptor polypeptide of the present in- 
vention. 

[0079] In general, such screening procedures Involve providing appropriate celis which express the receptor polypep- 
tide of the present invention on the surface thereof. Such cells include cells from mammals, yeast, drosophila or E 
Coli In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening.technique Is described in PCT WO 92/01 81 0 
published February 6, 1 392. 

[0081] Thus, for example, such assay may be employed for screening for a compound which inhibits activation of 
the receptor polypeptide of the present Invention by contacting the melanophore cells which encode the receptor with 
both the receptor hgand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e., inhibits activation of the receptor. 

[0082] The screen may be employed for determining a compound which activates the receptor by contacting such 
ceils with compounds to be screened and detennining whether such compound generates a signal, i.e. activates the 
receptor. 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO ceils) in a system which measures extracellular pH changes caused by receptor activation 
for example, as described in Science, volume 246. pages 1 81-296 (October 1 989). For example, compounds may be 
contacted with a ceil which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to determine whether the potential compound 
activates or inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed -by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospholipase C or D. As representative examples of such ceils, there may be mentioned endothelial cells 
smooth muscle cells, embryonic kidney ceils, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by detemnining inhibition binding of labeled ligand to cells which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
Of a labeled form of a known ligand. The ligand can be labeled, e.g.. by radioactivity. The amount of labeled ligand x- 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the 
receptor as determined by a reduction of labeled ligand which binds to the receptors, the binding of labeled ligand to 
the receptor is inhibited. . ^ 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-idlotypic antibodies which 
recognize unique detenminants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the ligand of the G-protein chemokine receptors i e a 
fragment of the ligand. which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0088] An antisense construct prepared through the use of antisense technology, may be used to control gene ex- 
pression through tnple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present Invention, is used to design an antisense RNA oligonucleotide of from about 
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and Dervan etal.. Scienca.251- 1360 n99lM fh^^ ' ' ^°°"^y ^' Scfence, 241:456 (1988)- 

ok/ne receptor. The antisense RNA ofaon ^ ^1^^^^^^^^ and the producflon of G -protein chem- 

molecules into G-protein coupled receptor (antiseL Okl" ^, k "'^ "'"^^ translation of mRNA 
as Antisense Inhibitors of Gene Expre Jn JfiTprei^o'cl- rZ Fni'.'««u'°xl''''^' ^-'S^^^o^n^es 

oTG=rrr:^r--^---^^^ 

.nh,b« activation of the receptor polypeptide of trpSLn^tSf ""^'''^ also be used to 

Ltjion'or;~b^^^^^^^^ 

^^^"l^^r^^n. With .ambrane bound G-proSc^^^rral^^^^^^^^ "--""9 ^'^^ "^and 

i:Sed?o=arv!^h~ 

mediated allergic reactions. prostaglandin-inSendenTSvn?; ^ histamine and IgE- 

arthntis. shock and hyper-aosinopf^iic syndrome ' sarcoidosis. rt,eumatoid 

Suchacarrierincludes butis not limited to sannrburreraladL™^^^ 

thereof. The formulation should suit the mode of admSaS ' ' ^ '"^™'* combinations 

p. oir^TnrrnSrerrm^^^^^^^^^ ^ -ntalne. «..ed with one 

be a notice in the fomi prescribed by a governmentaiTn!n^ r . '"mention. Associated with such contalnar(s) can 
or biological products, which noticrrerrapprSaTby ^^^^^^^^ "^-'^ of pham^acautU 

tration. In addition, the compounds of the prasem Invantten T 7 '"^""'acture, use or sale for human adminis- 
compounds. ^ '"ay be employed In conjunction with other therapeutic 

[0095] The pharmaceutical compositions may be administered in « , 

venous, intraperitoneal, intramuscular. subcutaLous Ttranasafor tZn ? "^r"^' "'^ '°P'=al. intra- 
tK=al compositions are administered in an amounrwhlch ^rTlT t^PP"°^'«'> ^^t^^- The pham,aceu- 

cation. In general, the phamiaceutical composit,onrv^^?ba aS^tl/n prophylaxis of the specific Indi- 

weight and in most cases they will be adminlsta^ in^l an amount of at least about 1 0 jig/kg body 

in most cases, the dosage is from abouMO^Xo aPoun mTJh" ^ ' """^^ ^'^^^^ 

of administration, symptoms, etc. (CONFIRM BosaGES) '^"'"^ ^''^ ''^"^^ 

r bl emJoSc^^^^^^^^^^ agonists which are poiypep.des. may 

referred to as "gene therapy." 'nvention by expression of such polypeptides in vivo, which is often 

methods are well-known in the art. Forexampre ce 's r^avTJ e^^^^^^^ treated with the polypeptide. Such, v . 

Kn\niiri7Arrwr^^^^^^^^^^ 

polypeptide of the present invanf on may be adminTs ared ,Ta oL.^nt? ^""'""'"^ the 

the poVpeptlda in vivo. These and other method for Sminr^r^rinn f "^'"^^""S ^^''^ and expression of 

method Should be apparent to those skilla'rthe irtfS^^ISrnos S °' ''"^'"^ 
expression vehicle for engineering cells may be otherthan a re^ovi^. 2 "'^ P^^"^"^ ^''ample, the 

HZ .im"srMoV:::M^;:;vreV^^^^^^^^^^ ^r'-^^^^^ -^-^^-^ ^« bu. 

Han^ey Sarcoma Virus, avian leukos s S Jbbon ape iL^^t '^^^ ^'''"'•'"^^^ ^^^^-^ V'rus. 

Myeloproliferative Sarcoma Virus, and mammCLor ^ l^onT^'V "^-^""odaficiency virus, adenovirus, 
nved from Moloney Murine Leukemia Virus. ° nnent, the retroviral plasmid vector Is de- 
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[01 OOj The vector includes one or more promoters. Suitable promoters which may be employed include, but are not 
limi ed to the retroviral LTR; the SV40 promoter; and the human cytomegalovirus (CMV) promoter described in Miller. 
et al B.otechn.ques , Vol. 7. No. 9, 980-990 (1989). or any other promoter (e.g.. cellular pramoters such as eukaryotlc 
cellular promoters .nciuding. but not limited to. the histone. pol ill. and p-actin promoters). Other viral promoters which 
may be employed include, but are not limited to, adenovirus promoters, thymidine kinase (TK) promoters, and 81 9 
parvovirus promoters. The selection of a suitable promoter will be apparent to those skilled in the art from the teachings 
contained herein. ^ 

[01 01 ] The nucleic acid sequence encoding the polypeptide of the present invention is under the control of a suitable 
promoter. Suitable promoters which may be employed include, but are nol'limited to. adenoviral promotera, such as 
the adenoviral major iate promoten or heterologous promoters, such as the cytomegalovirus (CIWV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the metallothionein pro- 
moter; heat shock promoters; the albumin promoter; the ApoAl promoter; human globin promoters; viral thymidine 
kinase promoters, such as the Herpes Simplex thymidine kinase promoten retroviral LTRs (including the modified 
retroviral LTRs hereinabove described).; the p-actin- promoter and human growth honnone promoters. The promoter 
also may be the native promoter which controls the genes encoding the polypeptides. 
[0102] The retroviral plasmid vector is employed to transduce packaging ceil lines to form producer ceil lines Ex- 
amples of packaging ceils which may be transfected include, but are not limited to, the PE501. PA317 w-2 w-AM 
PA12, T19.14X. VT-19-17-H2. ycRE, yCRIP, GP+E-SS. GP+envAm12. and DAN cell lines as described in Miller. Hu^ 
man Gene Therapy. Vol. 1. pgs. 5-14 (1990). which is Incorporated herein by reference in its entirety. The vector ri^ 
transduce the packaging cells through any means known in the art. Such means include, but are not limited to elec- 
troporation. the use of liposomes, and CaPO^ precipitation. In one alternative, the retroviral plasmid vector may be 
encapsulated into a liposome, or coupled to a lipid, and then administered to a host. 

[01 03] The producer cell line generates-infectious retroviral vector particles which Include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles then may be employed, to transduce eukaryotic cells 
either /n vitroor in vivo. The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the poiypep- 
tide. Eukaryotic cells which may be transduced include, but are not limited to, embryonic stem cells, embryonic carci- 
noma cells, as well as hematopoietic stem ceils, hepatocytes. fibroblasts, myoblasts, keratinocytes, endothelial ceils 
and bronchial epithelial ceils. 

[0104] The present invention also provides a method for determining whether a ligand not known to be capable of 
binding to a G-protein chemokine receptor can bind to such receptor which comprises contacting a mammalian cell 
which expresses a G-protein chemokine receptor with the ligand under conditions permitting binding of ligands to the 
G-protein chemokine receptor, detecting the presence of a ligand which binds to the receptor and thereby detemiining 
whether the ligand binds to the G-protein chemokine receptor. The systems hereinabove described for determining 
agonists and/or antagonists may also be employed for detemiining ligands which bind to the receptor. 
[0105] This invention also provides a method of detecting expression of a G-protein chemokine receptor polypeptide 
of the present invention on the surface of a cell by detecting the presence of mRNA coding for the receptor which 
comprises obtaining total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid probe com- 
pnsing a nucleic acid molecule of at least 10 nucleotides capable of specifically hybridizing with a sequence included 
withm the sequence of a nucleic acid molecule encoding the receptor under hybridizing conditions, detecting the pres- 
ence of mRNA hybndized to the probe, and thereby detecting the expression of the receptor by the ceil, 
[0106] The present invention also provides a method for identifying receptors related to the receptor polypeptides 
of the present invention. These related receptors may be identified by homology to a G-protien chemokine receptor 
polypeptide of the present invention, by low stringency cross hybridization , or fay identifying receptors that interact with 
related natural .or synthetic ligands and or elicit similar behaviors after genetic or phannacological blockade of the 
chemokine receptor polypeptides of the present invention. 

[01 07] Fragments of the genes may be used as a hybridization probe for a cDNA library to isolate other genes which 
have a high sequence similarity to the genes of the present invention, or which have similar biological activity Probes 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 bases or more The 
probe may also be used to identify a cDNA clone corresponding to a full length transcript and a genomic clone or clones 
that contain the complete gene of the present invention including regulatory and promoter regions, exons and introns 
An example of a screen of this type comprises isolating the coding region of the gene by using the known DNA sequence 
to synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the 
genes of the present invention are used to screen a library of human cDNA. genomic DNA or mRNA to detemiine 
which members of the library the probe hybridizes to. 

[0108] The present invention also contemplates the use of the genes of the present invention as a diagnostic, for 
example, some diseases result from inherited defective genes. These genes can be detected by comparing the se- 
quences of the defective gene with that of a normal one. Subsequently, one can verify that a "mutant" gene is associated 
with abnonnal receptor activity, in addition, one can insert mutant receptor genes into a suitable vector for expression 
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in a functional assay system (9.g..colorimetrlc assay, expressionon MacConkey plates, complementation experiments 
10 a receptor deficient strain of HEK293 cells) as yet another means to verify or Identify mutations. Once -mutant^ 
genes have been identified, one can then screen population for carriers of the "mutant" receptor gene 
[01091 Individuals carrying mutations in the gene of the present invention may be detected at the DNA level bv a 
vanety of techniques^Nuclelc acids used for diagnosis may be obtained from a patienf s cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
! ""nLT^" r"""^" "«*"g PCR (SaiW. et al., Nature, 324:1 63-166 1986) prior to analysis 

Ti^^^f^r?- ° "^^'^ P^'P"'*- ^ ^" ^''^P'^' Prin^e,^ complimented to the nucleic 
ao.d of the Instant invention can be used to identify and analyze mutadorts In the gene of the present Invention For 
Z^^ ^' '^^'^''°"!,^'^ >nsenionB can be detected by a change in size of the amplified product in comparison to the 
nomial genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the Invention 
or atternativeiy, radio labeled antlsense DNA sequences of the invention. Perfectly matched sequences can be distin- 
guished from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be paiticularty useful for prenatal or even neonatal testing. aiagnosiic 
[0110] Sequence differences bePween the reference gene and "mutants" may be revealed by the direct DNA se- 
quencing method, in addition, cloned DNA segments may be used as probes to detect specific DNA segments The 
sensmviy of this method Is greatly enhanced when combined with PGR. For example, a sequence primer is used wtth 
double stranded PGR product or a single stranded template molecule generated by a modified PGR. The sequence 
detemnination IS pertomied by conventional procedures with radio labeled nucleotide' or b. an automatic sequencing 
procedure With fluorescent-tags. ly 

f!,oh\L°^"^K!:rfr,^M f t^"* °" sequence differences may be achieved by detection of alterations In the elec- 
trophoretic mob^ity of DNA fragments In gels with or without denaturing agents. Sequences changes at specific loca- 
T^aT/ ^ « ^s^ealf-lby nucleus protection assays, such RNase and SI protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS , USA , 85:4397-4401 1985). 

H°J ^ ^} ^ K "^^^^^^^ ^ °' characterized by changes in gene expression which can be 

detected by changes in the mRNA. AltemaUvely, the genes of the present Invention can be used as a reference to 
Identity individuals expressing a decrease of functions associated with receptors of this type 
101 13] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proein chemokme receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble-receptor polypeptides In a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays. Western blot analysis and preferably as ELISA assay. 
[0114] An ELISA assay Initially comprises preparing an antibody specific to antigens of the G-proteln chemoklne ' 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody Is prepared against the mon- 
oclona antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or In this 
example a horseradish peroxidase enzyme. A sample Is now removed from a host and incubated on a solid support 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody Is Incubated 
n the dish dunng which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting In binding of the reporter antibody to any monoclonal antibody 
bound to G-protein chemokine receptor proteins. Unattached reporter antibody Is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed In a given time period is a measurement of the 
nt°anda°d° url°J^'" '""^"""""^ "'"'^'"^ P'®*^"' ^ 3~=" ^"'"•"^ Pa«ent sample when compared against 

[0115] The sequences of the present invention are also valuable for chromosome identification. The sequence Is 
specifically targeted to and can hybridize with a particular location on an Individual human chromosome. Moreover 
Ir.T,'* ! "^^'^ "'®"*''y'"9 Patioular sites on the chramosome. Few chromosome mari<ing reagents based 

TnM!l"^"°° (repeat polymorphisms) are presently available for marking chromosomal location. The map- 
ping of DNAS to Chromosomes according to the present Invention is an important first step in correlating those se- 
quences with genes associated with disease. 

f?" HMA^'^"^' '"SPPS^^ to chromosomes by preparing PGR primers (preferably 15-25 bp) from 

h« f n± nT't^ is used to rapidly select primers that do not span more than one exon in 

the genomic DNA, thus complicating the amplification process. These primers are then used for PGR screening of 
somatic cell hybnds containing Individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. ■ 

[0117] PGR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
mosome Using the present Invention with the same oligonucleotide primers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones In an analogous manner Other 



11 



EP1 148 127 A2 

Snr^^'^r! ' u^' ^'"''"^'^^ "^^ '° ""^P '° chromosome include « situ hybridization, prescreening with 
aeeled flow-sorted chromosomes and preselection by hybridization to construct chromosome specific-cDNA libraries 
ln nrl „ (P'SH) of a cDIMA clone to a metaphase chromosomal spread can be used 

to provide a preose chromosomal location in one step. This technique can be used with cDNA as short as 50 or 60 
bases. For a review of this technique, see Vemia et al., Human Chromosomes: a l\4anual of Basic Techniques Per- 
gamon Press, New Yorl< (1988). 

^'"'^ ^ sequence has been mapped to a precise chromosomal location, the physical position of the sequence 

^oIh!, correlated with genetic map data. Such" data are found, for example, in V. McKusick, 

o t?nn=h T l"*"^"^^"^ (^^^"^"'^ through Johns Hopkins University Welch Medical Libra^r). The rela- 

ZTl vT^^" ^^"^^ ^"'^ "'^^^^^ ^^^^ "^^^ '"^PP*'^ '° chromosomal region are then identified 

through linkage analysis (coinheritance of physically adjacent genes) 

M°nlf ^ , H^'^- '° letemiine the differences in the cDNA or genomic sequence between affected and 

u^if ^1 r ,^ " a mutation is observed in some or ail of the affected individuals but not In any nonnal individ- 
uals, then the mutation is likely to be the causative agent of the disease 
' (0121] With current resolution of physical mapping and genetic mapping techniques, a cDNA precisely localized to 
aohramosomal region associated with the disease could be one of between SO and 500 potential causative genes 
(This assumes 1 megabasa mapping resolution and one gene per 20 kb) 

[01 22] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 

»ntil^i ^ 'iT""°^^" '° '""'^""^ "^^^^ ^""^-""^^ ^"^P'^. polyclonal ormonoclonal 

antibodies The present invention also includes chimeric, single chain, and humanized antibodies, as well'as Fab frag- 
ments orthe product of an Fab expression library. Various procedures known In the art may be used for the production 
of such antibodies and fragments. 

ih!f H ^'''!°'^'f generated against the polypeptides corresponding to a sequence of the present invention can be 
obta ned by direct injection of the polypeptides into an animal or by administering the polypeptides to an animal, pref- 
erably a nonhunian. The antibody so obtained will then bind the polypeptides itself. In this manner, even a sequence 
encoding only a fragment of thepolypeptides can be used to generate antibodies binding the whole native polypeptides 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide 
[0124] For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
TJl ^'*^Pl^« '"='"de the hybridoma technique (Kohler and Milstein. 1975, Nature 256- 

f '.r f u™'"^ technique, the human B-cell hybridoma technique (Kozbor et al.. 1 983, Immunology Today 4 72)' 
and the EBV-hybridoma technique to produce human monoclonal antibodies (Cola, et al., 1935, In Monoclonal Anti- 
bodies and Cancer Therapy, Alan R. Llss, Inc., pp. 77-96). 

[0125] Techniques described for the production of single chain antibodies (U.S. Patent 4,945,778) can be adapted 
to produce single chain antibodies to Immunogenic polypeptide products of this invention. Also, transcenic mice may 
rn^ oe? humanized antibodies to Immunogenic polypeptide products of this invention. 

[0126] The present Invention will be further described with reference to the following examples; however it is to be 
are by we° Jhl^' ^'^^^"^ invention is not limited to such examples. Ail parts or amounts, unless othenvise specified, 

[0127] In order to facilitate understanding of the following examples certain frequently occurring methods and/or 

terms wrll be described. 

[0128] -Plasmids" are designated by a lower case p preceded and/or followed by capital lettera and/or numbers The 
starting plasmids herein are either commeroially available, publicly available on an unrestricted basis, or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scnbed are known in the art and will be apparent to the ordinarily skilled artisan. 

[0129] -Digestion" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used herein are commeroially available and their reaction 
conditions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan. For ana- 
lytical purposes, typically 1 ^g of plasmld or DNA fragment Is used with about 2 units of enzyme in about 20 ul of buffer 
^ >;^'i°rr: ^Z^^ '^"'^"'"^ fragments for plasmld construction, typically 5 to 50 ^g of DNA are digested 

with 20 to 250 units of enzyme in a larger volume. Appropriate buffers and substrate amounts for partteular restriction 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37'C are ordinarily used, but may van/ 
in accordance with the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacryla- 
mide gel to isolate the desired fragment. ' t 

[01 30] Size separation of the cleaved fragments is perfonned using 8 percent polyaoryiamide gel described by Goed- 
del, 0. ef al.. Nucleic Acids Res., 8:4057 (1980). 

[0131] "Oligonucleotides" refers to either a single stranded polydeoxynuoleotide or two complementary polydeoxy- 
nucleo tide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus will not ligate to another oligonucleotide without adding a phosphate with an ATP in the presence of a kinase A 
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rnrl^f ^?"^°?'""^"''* "S^*^ '° ^ ^'^^^"^ ''^ "<« been dephosphorylated. 

1™ f rtf y^^*^ *° P™"®** Phosphodiester bonds between two double stranded nucleic acid 

SsTJTT' f«' ^''^^'^'^^ P™^"^^<^- "g^""" "'-y "e accomplished us ng known 

S74rtst"r,lSr " "^^^^ ni.ase,per0.5 or approximate, e.uiLar amounl of the 

de! a' wrS45Vr^^^^ ^ '^^"^"^ van 
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Example 1 

Bactsrial gxpression and Purification of HDGNR10 



corresponding to the 5' and sequences of the processed HDGNR1 0 protein (minus the signal peptide sequence) and 
5 anTi° LT"""' ' '° f^""' ° 5'"" ""^'^"""^^ corresponding to HDGNRl'o were addedt the 

C^GTGT?aT^" respectn/ely. The 5' oligonucleotide primer has the sequence 5' CGGAATTCCTCCATGGATTAT 
T .5 ^" enzyme site followed by 1 8 nucleotides of HDGNR1 0 coding sequence 

' ood^l «f M^^Mm n """"l*"' complementary sequences to a Hindlll site and is followed by 1 8 nucle- 

ot.des o HDGNR1 0 cod.ng sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bacterial expression «ectorpQE-9 (Qiagen, Inc. 9259 Eton Avenue, Chatsworth. CA. 91311). pQE-9 e^des antibiotic 

lnQSlS"fRBK6Hls!^^^^^^ 

rif,!^; ^< f restncnon enzyme sites. pQE-9 was then digested with EcoRi and Hindill. The amplified 

the RBS The ligation mixture was then used to transfomi E. eoli strain M15/rep 4 (Qiagen. Inc.) by the procedure 
descnbed ,n Sambrook, J. et al.. Molecular Cloning: A l^-^ry IManual, Cold Spring LaLorato™Se^ ( 1989^^ 
l^T -""^'^^'^''P'- °' the plasmid pREP4. which expresses the lad rep^ssor anTaTso ciS 

r^!r^n, r f ^'^ "-"tified by their ability to grow on LB plates and ampicillinAanamyc^ 

the dlstrt^n f "'7^ ' "'^ ^"'^ Clones contain^ 

ml) fnd ^« , """''^ '^^'"'^ media supplemented wia, both Amp (100 u^ 

ml) and Kan (25 ug/ml). The O/N culture is used to inoculate a large culture at a ratio of 1 :1 00 to 1 250 The cells were 

.heTadded"^"^' f ° °' ""'^ ^"'^ n«opropyl-B-D-thiogalacto pyrTnosidS) was 

to in^^rfn =°"c^"trat.o,. Of 1 mM. IPTG induces by inactivating tiie laci repressor, clearing tiie P/O leading 

ThlT^ilif f '^"^ '^^'^ 3™''" ^ "'^^^ ^ '° * C^"^ '"e™ "^e" han/ested by centrifugation 

was purified from this solution by chromatography on a NIckel-Chelate column under conditions that allow for tight 
binding by protems containing the 6-His tag. Hochuli, E. et al., J. Chromatography 411 .•177-184 (1 984) HDGfMRI 0 

ran^^fJn'^ nn^M '""i" ^^'^ ^"^"''""^ ^""^ ''^^ °' .^naturation adjusted to 3 molar 

Pncub^ ,onV H phosphate. 10 mmolarglutathione (reduced) and 2 mmolar glutathione (oxidized). After 

incubation in this solution for 1 2 hours the protein was dialyzed to 1 0 mmolar sodium phosphate. 

Example 2 

Expression of Recombinant HDGNR10 in COS cells 

[0135] The expression of plasmid, HDGNR10 HA is derived from a vector pcDNAI/Amp (Invitrogen) containing- 1) 
toZl7" '^"'I'T- ^' °"3in, 4) CMV promote followed by a 

^nd « MA t T"' ! r° Polyadenylation site, A DNA fragment encoding the entire HDGNR10 precursor 

orotl «l^rL • '"/^^ '° ''^ 3" end was cloned into the polyllnker region of tt,e vector, therefore, the recombinant 
him """"'''^ CMVpromoter. The HA tag correspond to an epitope derived- from the influenza 
J^ner ' S4' cell 3T7fi7r'-^"°"f '"'T^f "^'^^ten. A Cherenson. M: Connolly, and R. 

w»h In Intih H H ; ^" ' °' "'^ '^^ '° P™'^'" ^^^y ^^te^tion of the recombinantprotein 

with an antibody that recognizes the HA epitope. 

[0136] The plasmid construction strategy is described as follows- 

? GTCC ^^'^ *eq"«"ce encoding for HDGNR1 0, ATCC 971 83. was constructed by PGR using two primers: the 

AAGCTTGCCACCATGGATTATCAAGTGTCA 3' and contains a Hindill site followed by 18 nucleotides of HDGNR10 
coding sequence starting from the initiation codon; the 3" sequence 5' 
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3' contains comple- 

«n?l^.f ? f , i° ^" ? °' ''"P HA tag and the last 18 nucleotides of the HDGNR10 coding 

l^TZZl hTu? product contains a HIndlll site HDGIMR10 coding se 

jZTcSlZm^^^lT " LT^' ^ ^'"P HA tag. and an Xhol site. 

InH r H f ^^""^"^ ^"^ ^''^ P'^DNAI/Amp. were digested with Hiadlll and Xhol restriction enzyme 
^1 noo t l '""^"'^ "^'^ transfomied into E. coll strain SURE (available from Stratagene Cloning Systems. 

11099 North Torrey Pines Road. La Jolla. CA 92037) the transfomied culture was plated on ampicillin media plates 
and resistant colonies were selected. Plasmid DNA was isolated from tfansfomiants and examined by restriction anal- 
ysis for the presence of the correct fragment. For expression of the recombinant HDGNR10. COS cells weretransfected 
with the expression vector by DEAE-DEXTRAN method. (J. Sambraok, E. Fritsch. T. Maniatis. Molecular Cloning- A 
Laboratory Manual, Cold Spring Laboratory Press. (1 989)). The expression of the HDGNR10 HA protein was dete«ed 
by i^diolabelling and immunoprecipltation method. (E. Harlow, D. Lane, Antibodies: A Laboratory Manual. Cold Spring 
Harbor Laboratory Press, (1988)). Cells were labelled for 8 hours with «S-cysteine two days post transfaction Culture 
Mn J^'?^, r!^""^"'^*^ ^""^ "^"^ "y^^ detergent (RlPA buffer (150 mM NaCI, 1% NP-40, 0.1% SOS 1% 

precipitated with a HA specific monoclonal antibody. Proteins precipitated were analyzed on 1 5% SDS-PAGE gels. 

Example 3 

Cloning and expression o f HDGNR10 using the baculovirus exraression system 

10138] The DNA sequence encoding the full length HDGNR1 0 protein, ATCC # . was amplified using PCR 

oligonucleotide primers corresponding to the 5' and 3' sequences of the gene: 

[01391 The 5- primer has the sequence S" CGGGATCCCTCCATGGATTAT CAAGTGTCA 3' and contains a BamHI 
restriction enzyme site foHowed by 4 nucleoUdes resembling an efficient signal for the initiation of translation in eukary- 
otic cells (J. Mol. Biol. 1987, 196, 947-950. Kozak, M.). and just behind the first 18 nucleotides of the HDGNR10 gene 
(the initiation oodon for translation is "ATG"). 

[0140] The 3' primer has the sequence 5' CGGGATCCCGCT CACAAGCCCACAGATAT3' and contains the cleavage 
^o-iK!«ff «"<*°""'='sase BamHI and 13 nucleotides complementary to the 3' non-translated sequence of 
the HDGNRIO gene. The amplified sequences were isolated from a 1% agarose gel using a commercially available 
kit ( Geneclean.' BIO 101 Inc.. La Jolla. Ca.). The fragment was then digested with the endonuclease BamHI and 
punfied as described above. This fragment Is designated F2. 

[0141] ThevectorpRG1(modificatlonofpVL941 vector. discussedbelow)isusedfortheexpressionottheHDGNR10 
protein using the baculovirus expression system (for review see: Summers. M.D. and Smith, G.E. 1 987, A manual of 
methods forbaculovims vectors and insect cell culture procedures, Texas Agricultural Experimental Station Bulletin 
No. 1 555). This expression vector contains the strong polyhedrin promoter of the Autographa califomica nuclear pol- 
yhedrosis virus (AcMNPV) followed by the recognition sites for the restriction endonuclease BamHI. The polyadenyla- 
lon site of the simian virus (SV)40 Is used for efficient polyadenylation. For an easy selection of recombinant viruses 
the beta-galactosidase gene from E.coli is inserted in the same orientation as the polyhedrin promoter followed by the 
polyadenylation signal of the polyhedrin gene. The polyhedrin sequences are flanked at both sides by viral sequences 
for the cell-mediated homologous recombination of co-transfected wild-type viral DNA. Many other baculovirus vectors 
"'^''^ P'^^^"- P^^"*' ^"^ P^"^' (Luckow. V.A. and Summers. M.D., Virology, 

[01 42] The plasmid was digested with the restriction enzyme BamHI and then dephosphorylated using calf intestinal 
phosphatase by procedures known In the art. The DNA was then isolated from a 1 % agarose gel as described above ' 
This vector DNA is designated V2. ="wvo. 
(01 43] Fragment F2 and the dephosphorylated plasmid V2 were llgated with T4 DNA ligase. E.coli HB1 01 cells were 
hen transfomied and bacteria identified that contained the plasmid (pBaoHDGNRIO) with the HDGNR10 gene using 
the enzyme BamHI. The sequence of the cloned fragment was confirmed by DNA sequencing 
[0144] 5 M-g of the plasmid pBacHDGNRIO were co-transfected with 1.0 jig of a commercially available linearized 
baculoviais BaculoGoldT« baculovirus DNA", Phamiingen, San Diego, CA.) using the lipotection method (Feigner et 
al. Proc. Natl. Acad. Sci. USA, 84:7413-7417(1987)). " r i » i 

[0145] 1,ig of BaouloGold™ virus DNA and 5 ^g of the plasmid pBacEDGNRIO were mixed in a sterile well of a 
micro Iter plate containing 50 ^ of serum free Grace's medium (Life Technologies Inc., Gaithersburg, MD). Aftenwards 
10 m Lipofectin plus 90 ^1 Grace's medium were added, mixed and incubated for 15 minutes at room temperature 
Then- the transfection mixture was added drop wise to the SfS insect cells {ATCC CRL 1 711 ) seeded In a 35 mm tissue 
cu ture plate with 1 ml Grace' medium without serum. The plate was rocked back and forth to mix the newly added 
solution. The plate was then incubated for 5 hours at 27'C. After 5 hours the transfection solution was removed from 
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the plate and 1 ml of Grace's insect medium supplemented with 1 0% fetal catf serum was added. The plate was put 
back into an incubator and cultivation continued at 27^C for four days 

and Smith (supra). As a modification an agarose gel with "Blue Gal" (Life Technologies Inc., Galthersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a -piaque assa/ can also be found 
m the user^s guide for insect cell culture and baculovirology distributed by Life Technologies Inc.. Gaithersburg. page 

[01 47] Four days after the serial dilution, the viruses were added to the cells, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
ube containing 200 m of Grace's medium. The agar was removed by a brief centrifugation and the supernatant con- 
taming the recombinant baculoviruses was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4-C. 

101 48] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. The cells were infected 
with the recombinant baculovirus V-HDGNR1 0 at a multiplicity of infection {MO\) of 2. Six houre later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg) 
42 hours later 5 nCi of 35s-methionine and 5 nCi ^^S cysteine (Amersham) were added. The ceils were further incubated 
for 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. ' emu 

Example 4 

Expression via Gene Therapy 

[0149] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in tissue^rulture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask 
approximately ten pieces are placed In each flask. The flask is turned upside down, closed tight and left at room' 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 1 0% FBS. penicillin and streptomycin, is added 
This IS then incubated at 37«C for approximately one week. At this time, fresh media is added and subsequently chanced 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

[0150] pMV-7 (KIrschmeier. P.T et al. DNA, 7:219-25 (1988) flanked by the long tenninal repeats of the Moloney 
munne sarcoma virus, is digested with EcoRI and Hindlil and subsequently treated with calf intestinal phosphatase 
The linear vector Is fractionated on agarose gel and purified, using glass beads. 

[01 51 ] The cDNA encoding a polypeptide of the present invention is amplified using PGR primers which correspond 
to the 5 and 3' end sequences respectively. The 5' primer contains an EcoRI site, and the 3' primer contains a Hindlil 
site. Equal quantities of the IVIoloney murine sarcoma virus linear backbone and the EcoRI and Hindlil fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture Is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transform bacteria HB101 . which are then plated onto 
fn-fco?""^"'"^ kanamycin for the purpose of confimiing that the vector had the gene of interest properV inserted 
[0152] The amphotropic pA317 or GP+am12 packaging cells are grown in tissue culture to confluent density in Dul- 
becco s IVIodified Eagles Medium (DMEiVl) with 1 0% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
ce Is now produce infectious viral particles containing the gene (the packaging cells are now referred to as produce/ v- 
cells). 

[01 53] Fresh media is added to the transduced producer ceils, and subsequently, the media is harvested from a 1 0 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles. Is Altered through a 
millipore filter to remove detached producer cells and this media is then used to infect fibroblast ceils. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low. then It is necessary to use a retroviral vector that has a selectable marker 
such as neo or hjs. 

[01 54] Tne engineered fibroblasts are then injected into the host, either alone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and, therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particularly 
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SEQUENCE LISTING 



fl) GENERAL INFORMATION: 

APPLICANT: Li, ET AL. 



(i) 

(ii) TITLE 0? INVENTION: Hun-^ G-Prctein Chemckine 

Recspcor 

(iii) NmSER OF SEQUENCES: 

(iv) CORilSSPONDENCS ADDRESS: 

(C) CITY: ROSSUUro 

(D) STATE: NSW JERSr/ ^ 
fE) COUNTRY; USA 

(F) ZIP: 07058 

(v) COMPUTER READABLE rOR>i- 

fA) MEDIUM TYPE: 3.5 INCH DISKSTTP 

(B) COMPUTER: IHM PS/2 ^^SiCTTE 

(C) OPERATING SYSTEM: MS-DOS 
CD) SOFTWAilE: KORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER- 

(C) CLASSIFICATION: = ^ 

(vii) ATTORNEY/AGSNT INFORMATION- 

(A) NAME: FERRARO, GREGORY -D 

(B) REGISTRATION NUMBER- 3S i^A 

iC) REFERENCE/DOCKET NUI:beR:' 325300- 

(viii) TELECOMMUNICATION INFORMATION- 

(A) TELEPHONE: 2OI-994.1700 ' 
(3) -TELEFAX: 201-394-1744 

<2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASS °AIRS 

(B) TYPE: NUCLEIC ACIu 

CO STRANDSDNESS: 'SINGL^ * - 

(D) TOPOLOGY: LINEAR 

(iiJ MOLECULE TYPE: cDNA 

(^) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

CTCAGATOCT CCnTCATGA ArrCCCZC;^ C^OAGCC^ CCrCTCCATC TA^^TGOACAC S 
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GGAAG'CTAGC AGCAAACCIT CCCTTCACTA CGAAACTTCA TTG-CrTGGCC CAAAAGAGAG 120 

rrAATTCAAT G7AGACATCT ATGTAGGCAA 77AAAAACC7 ATTGArGTAT AAAACAGTrT ISO 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAr AAAAGATCAC i 1 1 ' lT ATTTA 240 

TGCACACGGT GOAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 2 91 
H&z Asp Tyr Gin Val Ser' Ssz Pro He Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC T3C CCA AAA ATC AAT GTG AAG- CAA 319 
He Asn Tvr Tyr Ttir Ser Glu p-o Cys Pro Lys lis Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG T^C A-^C TTT 3 97 
lie Aia Aia Arj Leu Leu Pro Pro Leu Tyr Ser Leu Val Phs Ila Phe 

GOT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC 'CAA 41? 
Gly Phe Val Gly Asn Mec Leu Val lis Leu He Leu lie Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 433 
Arg Leu Glu Ser Mec Thr Asp lie Tyr Leu Ifeu Asn Leu Ala lie Ser- 

GAC pG TTT rrc CTT CTT ACT GTC CCC TTC TGG CCT CAC TAT GCT GCC S31 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Aia His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG-TGT CAA CTC TTG ACA G<33 CTC <;7c, 
Ala Gin Trp As? Phe Gly Asn Thr Mec Cys Leu Leu Thr G^ ^ 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC T^C A-^C ATr r-rr r^- linn 

Phe lie Gly Phe Phe Ser Gly He Phe Jll Til 111 gIh Su Su tS ' 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC ff75 
He Asp Arg Tyr Leu Ala He Val H^s Ala Val Phe All £eu L?s ill 

AGG ACG GTC AC C TTT CGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Vai Val Thr Ser ^ Vai He Thr vll Vai 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TC^ CAA AAi -r-ri 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr A^ If^ §1^ ^ 

GAA GGT err CAT TAC ACC TGC AGC TCT CAT "tTT CCA TAC ACT CAG TAT 313 
Glu Gly Leu His Tyr Tiir cys Ser Ser His Phe Pro IVr Ser Gin ^ 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 357 
Gin Phe Trp Lys Asn Phe Gin Thr Lau Lys He Val He Leu Gl^ Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GCA ATC CT:V AAA 91 s 
Val Leu Pro Leu Leu Val Mec Vai He Cys Ty^ sZt Giy He flu ^ 

ACT pG CTT CC-G TGT CGA AAT GAi AAG AAG AC-G CAC AC-G GCT GTG AGG 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Vai Arg 

err ATC TTC ACC ATC ATG ATT GCT TAT TT7 CTC TTC TGG GC? CCC TAC 101^ 
Leu He Phe Thr He Mec He Val Tyx Phe Leu Phe Trp Ala Pro ^yr ' 

•AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG OAA TTC TTT GGC CT^ AAT 1059 
Asn He Val Leu Leu Leu Asn Tnr ?ne Gin Glu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA G^TT ATG CAG GTG ACA GAG 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ala Mec Gin Vai Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TIT 
Thr Leu Gly Mec Thr His Cys Cys He Asn Pro He He Tyr Ala Phs 
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GTC GOO GAG AAG TTC AGA AAC TAG CTC TTA GTC TT C TTC CAA AAG CAC i2m 
Val Gly Glu Lys Phe Arg Asn Tyr Leu Leu VaL Phe Phe Gla Lys Ki3 ' 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC GAG CAA GAG GCT ' 23i 
lie Ala Lys Arg Phs Cys Lys Cys Cys Ser lie Pha Gin Gl.i Glu Ala * " 

CCC GAG CGA GCA AGO TCA GTT TAC ACC CGA TCC ACT GGG GAG CAG GAA 1299 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg SerThr Gly Glu Gin Glu 

tie ITr vlt §?y ill ^^^^^'^ '^^^S^SGC TGGXaACCCA GTCAGACTTG 1354 
TGCACATGGC TTAGTrrrCA TACACAGCCT QCQ^rVCGGGQ TGGGGTGGAA GAGGTCmT 1414 

(2) INFORMATION FOR S3Q ID NO: 2: 

(i) SBQUSNCE CHARACTERISTICS 
{A)' LENGTH: AMINO ACIDS . 

(B) TYPE: AMINO ACID 'I 

(C) STRANDEDNSSS : . 

(D) TOPOLOGY; LINEAR 

(ii) MOLECULE TV?S: PROTEIN 

<xi) SEQUENCE DESCRIPTION: SBQ ID N0:2: 

Me- Asp Tyr Gin Val Ser Ser Pro He Tyr Asp He Asn Tyr Tyr 

5 XO 15 

Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin He Ala Ala 

Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe Gly Phe 
35 ''40 4 = 

Val Gly Asn Mec Leu Val He Leu He Leu He Asn Cvs Gin Axq^ 

50 55 * 

Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala I^e Ser 
€5 70 75 

Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trrj Ala His TVr Ala 
^0 85 * 90 

Ala Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly"* 

^5 100 105 

Leu Tyr Phe He Gly Pae Phe Ser Gly He Phe Phe He He Gin 

12.5 120 
Leu Leu Thr He Asp Ai-g Tyr Leu Ala He Val His Ala Val -i^h- 

125 13C 
Ala Leu Lys Ala Arg Thr Val Thr Phe Gly Val Val Thr Ser Val 

145 150 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly Tig ne 

iSO 1S5 
Phs Thr Arg Ser Gin Lys Glu Gly Leu His Tyr Thr cys Se- Ser 

1^0 175 2^gQ 

His Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lys Asn Phe Gln-T-hr 
185 190 195 

^eu Lys ^ie Val He Leu Gly Leu Val Leu Pro Leu Leu Val M-c 

205 210 
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Val He Cys Tyr Ser Gly He Leu Lys Thr Leu Leu Arg Cys Ara 
215 220 225 

Asn Glu Lys Lys Arg Kis Arg Ala Val Arg Leu He Phe Thr He 
230 235 240 

Mec He Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn He Val Leu 
245 250 255 

Leu Leu Asn Thr Pha Gin Glu Phe Phe Gly Leu Asn Asn Cys Se- 

-2S5' . 270 

Ser ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

275 2S0 285 



Gly Mec Thr His Cys Cys He Asn Pro He He Tyr Ala Phe Val 
290 295 

Phe Phe Gin Lys 
He Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 



235 

Gly Glu Lys Phe Arg Asn Tyr ueu Leu Val Phe Phe Gin Lys His 
305 310 



320 325 330 

Ala Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu 
335 340 ^ 345 

Gin Glu He Ser Val Gly Leu 
350 



Claims 
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1 - A method for identifying compounds which bind to and activate 
(1) a polypeptide selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 
9/1 83; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine'receptor polypeptide of any 

one of (A) to (C); »- i 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 
being capable of binding a ligand of the human G-protein chemol<ine receptor 

(H) a polypeptide which comprises 50 contiguous amino acids of the pofypeptide of any one of (A) to (G)- 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity,* 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of the 
G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-termlnal methio- ' 

nine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor poiypeptida 
compnsmg culturing a host cell comprising a polynucleotide comprising a member selected from the group 

consisting of: ^ 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone tn ATCC Deposit No. 97183; 
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imZ'^Sy ^""'"^ ^^^"'^ ^^"^ °^ G-protein chemokine receptor polypeptide of any one 

(0 a nuclefc acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97%' identical to the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of any 

one of (a) to (g); r /r- r y 

(i) a nucleic acid encoding an extracellular portion of the GT-protein chemokine receptor polypeptide of any 
one of (a) to (h); ■.' ' 

G) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) 

to. (1), said fragment being capable of binding a iigand of the human G-protein chemokine receptor- 

(k) a nuclerc acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 

any one of claims (a) to Q); ^ 

(1) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 

having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a Iigand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminai methionine- 

(p) the polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucleotide as defined in any one of (a) to (p) operably associated with a regul'atory sequence; 

and recovering the polypeptide encoded by said polynucleotide comprising: 

(I) contacting a cell expressing on the surface thereof the polypeptide, said polypeptide being associated with 
a second component capable of providing a detectable signal in response to the binding of a compound to 
said polypeptide, with a compound under conditions sufficient to permit binding of the compound to the 
polypeptide; and 

(II) identifying if the compound is an effective agonist by detecting the signal produced by said second com- 
ponent. 

A method for identifying compounds which bind to and inhibit activation of 
(1) a polypeptide selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit No 
97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine'receptor polypeptide of any 
one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a Iigand of the human G-protein chemokine receptor 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to (G)* 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; ^ 

{J} a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a Iigand of the 
G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal methio- 
nine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor polypeptide 
compnsing culturing a host cell comprising a polynucleotide selected from the group consisting of: 
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(a) a nucleic add comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No. 971 83- 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one 
of (a) to (d); * 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97%' identical to the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of anv 
one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of anv 
one of (a) to (h); ^r- r y 

G) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) 

to (O. said fragment being capable of binding a ligand of the human G-protein chemokine receptor 

(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 

any one of claims (a) to (j); ^ 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 

having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-tetminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-terminal methionine- 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operabiy associated with a regulatory sequence; 

and recovering the polypeptide encoded by said polynucleotide comprising: 

(I) contacting a cell expressing on the surface thereof the polypeptide, said polypeptide being associated with 
a second component capable of providing a detectable signal in response to the binding of a compound to 
said polypeptide, with a compound to be screened under conditions to pemiit binding to the polypeptide- and 
(ii) detenrnning whether the compound inhibits activation of the polypeptide by detecting the absence of a 
signal generated from the interaction of the compound with the polypeptide. 

A method of screening for compounds which inhibit a G-protein chemokine receptor comprising: 
(I) contacting 

(1) a call comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No 
97183; ^ 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the H0GNR1 0 
clone in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature fomi of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); ' 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%. 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); r /r r 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
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of any one of (a) to (h); 

(!) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a liqand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminai 
methionine; 

(0) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-temiinal methionine; 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucleotide as defined in any one of (a) to (p) operably associated with a regulatory sequence; 

(2) or a ceil comprising a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(8) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
No. 971 83; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% Identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 
(G); 

(I) a polypeptide of any one of (A) to (H). wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminai 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine. 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering the polypeptide encoded by said polynucleotide 

(4) or a polypeptide as defined in any one of (A) to (L) with a test compound; and 

(II) observing inhibition of the G-protein chemokine receptor, 
A method of screening for compounds which activate a G-protein chemokine receptor comprising: 
(I) contacting 

(1) a cell comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone In ATCC Deposit No 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
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one of (a) to (d); 

(f) a nucfeic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
cneoiolane receptor polypeptide of any one of (a) to (e)- 

(g) a nucleic acid at least 90%. 95% or 97% identical to the nucleic add of any one of (a) to (e)- 
iny on^of 'JfS'lgr"'^'"^ ^ ^"'""'^ °^ '^'f'™'^'" chemokine receptor polypeptide of 
Sf Inyonl'^^ritS to(hy"^ ^" ^'^acellular portion of the G-protein chemokine receptor polypeptide 

0) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
a) to (I), said fragment being capable of binding a ligand of the human G-protein chemokine receptor- 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); '=uBpior 
(1) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; ^ k ir=igmant 

(m) the nucleic acid of any one of (a) to (k)', wherein said nucleic acid encodes a polypepUde or 
fragment capable of binding a ligand of the G-protsin chemokine receptor- 
(n) itie nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-temiinal 
methionine; 

(o) the nucleic acid of any one of (a) to (m). wherein said nuclete acid encodes a N-temninal methionine- 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector and 

(q) or a polynucleotide as defined in any one of (a) to (p) operabiy associated with a regulaton/ se- 

(2) or a cell comprising a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown In SEQ ID NO: 2; 

(B) the-G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
No. 971 83; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (8)- 

iny one?S) to^(C)'^^^ ^^"""^ °' ^"P"^^^'" chemokine' receptor polypeptide of 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to {□)• 
F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of [A) to (BY 

(G) a polypeptide which comprises a fragment of the pofypeptide of any one of (A) to (F). said fragment 
being capable of binding a ligand of the human G-proteln chemokine recepton 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; ^ 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-temilnal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminai methionine. 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as deHned in any one of (a) to 
(q); and recovering the polypeptide encoded by said polynucleotide 

(4) or a polypeptide as defined in any one of {A} to (L) with a test compound; and 

(II) observing activation of the G-protein chemokine receptor. 
A method of screening for compounds which bind a G-protein chemokine receptor comprising: 
(1) contacting 

(1) a cell comprising a polynucleotide selected from the group consisting of: 
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(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No. 
9/1 oo 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97-183; 

(e) a nucleic acid encoding the mature fomi of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); ./ 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e)* 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); r /^' k 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polVDeDtide 
of any one of (a) to (h); k h « 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor poiypeptide of any one of 
(a) to (I), said fragment being capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nuclejc acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (]); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-tenrrinal 
methionine; 

(o) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-temiinal methionine- 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucleotide as defined in any one of (a) to (q) operably associated with a regulatory sequence 

(2) or a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-proteIn chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit 
No. 97183;. ^ 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 30% or 95% identical to the G-protein chemokine' receptor polypeptide of 
any one of (A) to (C); ^ r*^ 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (£)• 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(I) a polypeptide of any one of (A) to (H). wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-temiinal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising cuituring a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering the poiypeptide encoded by said polynucleotide 

(4) or a poiypeptide as defined in any one of (A) to (L) with a test compound; and 

{II) observing inhibition of a G-protein chemokine receptor 
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A method of screening for compounds which bind a G-protein chemokine receptor comprising: 

(1) contacting 

(1) a cell comprising a polynucleotide selected from the group consisting of: 

(a) a nucleic add comprising the nucleotide sequence as shown In SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO- 2- 

(c) a^nucleic acid comprising the nucleotide sequence of the HDGNRIO clone in ATCC Deposit No. 
I'eii'lS^CCDC^^^^^ 

onooftnoS; °' "'""""■"^ receptor polypeptide of any 

(f) a nucleic acid encoding a polypeptide at least 50% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e)- ^ 

(g) a nucleic acid at least 90%, 95% or 97% Identical to'the nucleic acid of any one of (a) to (e)- 

inUnrot '(a)t'(g7°'"' ' ^-P™*^'" '^'"""''"^ ^^^^'^ P<'ip-P«<^« »' 

IVyot'orStTSf""'"''"''''"^ 

JLuoT t'lnf ^""^T- ^ "^^T"' °' ""-P™'^'" chemokine receptor polypeptide of any one of 
a to &. said fragment being capable of binding a ligand of the human G-protein chemokine receptor 

i?a:;lTci\Ta?to'o? '° "^'"^ '^'^ ^-P™'^'" ^"^"^"^'"^ 

IZl^Lr""'^!^'"''!^'^"^ °^ *° ^^'"^ « polypeptide or 

fragment capable of binding a ligand of the G-protein chemokine receptor 

Sithlonin?'° ^"''^ °' ^"^ °' '° ^^'"^ """'^"^ ^""'^^ * N-tem,inal 

S rnnr'^T^Jn"' ^"rr °' "^f^rein said nuclefeacid encodes a N-temiinal methionine- 

(p a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector and 

(q) a polynucleotide as defined In any one of (a) to (q) operably associated with a regulatory sequence 

(2) or a polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown in SEQ ID NO: 2; 

S 971 2™'^'" chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 
iny one of7A)"t?(C) '^^^' °' '° '"^ '='^«'"°kine' receptor polypeptide of 

(E) a polypeptide which comprises a soluble fragment of the poVpeptide of any one of (A) to (D)- ' 
F) a po ypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (£)• 
^.nnnlT^ fT^*" coniprisos a fragment of the polypeptide of any one of (A) to (i^, said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor 
(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

i'S!^^^''"''* °' ^"^ °' *° '^"^ P^lyP^P""* has G-protein chemokine receptor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide Is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 

metnfonfne; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temiinal methionine, 



25 



EP1 148 127 A2 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypepude comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering the polypeptide encoded by said polynucleotide 

(4) or a polypeptide as defined in any one of (A) to (L) with a test compound; and 

(II) observing activation of G-protein chemokine receptor. 

7. The method of claim 3 or 5. wherein said inhibition comprises a iiiember selected from the group consistina of- 
the inhibition of signal transduction, the Inhibition of a second messenger response, and the inhibition of signal 

generation. =• 

8. A method of screening for compounds which inhibit a G-protein chemokine receptor comprising: 

(I) contacting 

(1) a celi comprising a polynucieotide selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(0 a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to'the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucfeic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); k h hiuc 

G) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (I), said fragment being capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (J); 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m). wherein said nucleic acid does not encode a N-temiinal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine- - 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucieotide as defined in any one of (a) to (q) operably associated with a regulatory sequence 

(2) or a polypeptide selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine" receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypepUde of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 
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being capable of binding a ligand of the human G-protein chemokine receptor 

(H) a polypeptide which comprises SO contiguous amino acids of the polypeptide of any one of (A) to 

aS'^''^'"'''^ °' ""^ °' ^ P<"yP«P«de has G-protein chemokine receptor 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a llgand of 
the G-protein chemokine receptor; lyanu oi 

mithioninTand^ ^"^ ""^ °' '° ^aid polypeptide does not include a N-temiinal 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temiinal methi. 



(onine, 



loivnlT'^^^^"^^- <^btainabla by a method for producing a G-protein chemokine receptor 

polypeptide compns.ng cultunng a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering said polypeptide encoded by said polynucleotide 
(4) or a polypeptide as defined in any one of (A) to (L) with a test compound; and 



(II) observing binding of the test compound without G-protein chemokine receptor 



activation. 



9. The method of claim 4, 6 or 8. wherein said activation comprises a member selected from the group consistinq of • 
Signal transduction, a second messenger response, and the generation of a signal. consisting of. 

10. A method of screening forconnpounds which inhibit a G-protein chemokine receptor comprising: 

(I) combining a receptor ligand with a test compound; 

(II) contacting 

(1) a cell comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown In SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2* 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNRIO clone in ATCC Deposit No. 
9/1 83; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature fomi of the G-protein chemokine receptor polypeptide of any 
one. of (a) to (d); f r- / 

(0 a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to'the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); r k /i- h 

of an^o^iit of^('l') toThT'"^ ^" extracellular portion of the G-protein chemokine receptor polypeptide 
G) a nucleic add encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (0. said fragment being capable of binding a ligand of the human G-protein chemokine receptor- 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to G); 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; ^' k y 

(m) the nucleic acid of any one of (a) to (k)'. wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-temilnal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
P a polynucleotide as defined in any one of (a) to (o) which Is comprised in a vector and 
(q) a poiynucieotide as defined in any one of (a) to (o) operably associatsd with a regulatory sequence- 
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(2) or a cell comphsinga polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown in SEQ ID NO- 2* 

!fo. 971 S™'^'" "'"""""^ receptorpolypeptide encoded by the HDGNR10 clone of ATCC Deposit 
(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)' 

'^yTlnSt:^^^ " '''' o-SeLLe receptor polypeptide of 

|;a%^K=:p:i^^^^^^^ 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

^^^iT"'''^ °' °' '° '""^'P"''" -"^^Ptor 

SStetL" l^eTc:^^^^^^ " ""'"'^''^ ^^^"'^ °' "'-'-"^ ^ Of 

mithioni'neTaS' °' '"^ '° P'"^''^"''^ '"'^'"'^^ ^ N-t«™'nal 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temiinal methionine, 

(3) or a poVpeptide which is obtainable by a method for produdng a G-protein chemolcine receotor 

KnTf 1"' T""^ " « poVnucleotlde as defined in any one ^J) to 

p). and recovering the polypeptide encoded by said polynucleotide ' 

(4) or a polypeptide as defined in any one of (A) to (L) with the combination of (I); and 

(III) observing reduction of the interaction of said ligand with the cell of (1) or (2) or polypeptide of (3) or (4). 
^^rT'' f ^ °- ^''^ <=0'"Pflses reduction of a member selected from the group con- 

transduction, the Inhibition of a second messenger response, and the inhibition of signal generation. 

12. The method of claim 10 or 11. wherein said interaction comprises binding of said ligand. 

13. The method of any one of claims 12. wherein said ligand is a G-protein chemokine receptor antibody 

or a G-proteinohemolane receptor anti-idiotypic antibody ••"nmsm 
1 5. A method of screening for compounds which bind a G-protein chemokine receptor comprising: 
(I) contacting 

(1 ) a cell comprising a comprising a member polynucleotide selected from the group consisting of: 

G l™t^frl!!h ^^■'^J:°'"P"^'"g nucleotide sequence as shown In SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO- 2- 

^:_)^a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
SnVinTcCD^;^^^^^^^^^^^ 

ine^oMarto (d^ '"''"""^ ""^'"'^ °' ct^Mne receptor polypeptide of any 

■ ^^y.L^T^'" ^""^ ^ polypeptide at least 90% or 95% Identical to the encoded G-protein 

chemokine receptor polypeptide of any one of (a) to (e)- 

(g) a nucleic acid at least 90%. 95% or 97% Identical to'the nucleic acid of any one of (a) to (e); 
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%Vnl%)toia^'''^'''^ ' '"'""^ °' ''""'"""^ polypeptide of 

Su„T'^'°w ^''^ ^ ''^3'"^"' ''^^ °-P™*^'" <=hemokine receptor polypeptide of any one of 

(ato(l).sa.dfragmentbelngcapabIeofbindingaiigandofthehumanG-proL7ohemo^ 

X"r sr^fto'ti? '° - "° "''^ °^ "'^ ^'^^^"^'■"^ 
Siivs^^tS?;^^^^^^^^^ 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a iigand of the G-protein chemokine receptor P°^P^P««le or 

Setlomne °' °' ''^ '° ^'"^^ ^^"^ "^^^^ ^"^^^^ « N-tenr^i"^ 
(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-tennlnal methionine- 
p a pclynuc eotlda as defined in any one of (a) to (o) which is comprised in a v^^l^r anT 
(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulator, sequence 

(2) or a cell comprising a polypeptide comprising a member selected from the group consisting of; 
(A) a polypeptide as shown in SEQ ID NO: 2; 

S. 97l1r°**" receptorpolype^Hde encoded by the HDGNR10 clone of ATCC Deposit 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 
S one°'oT(A)T(C)|'"''°°''° ''''' '° -^-'-°>^- ^^-^ P^'VPeptide of 

(E) a pplypepade which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 
F) a po ypept.de which comprises an extracellular portion of the polypeptide of any one of (A) to (E) • 
^inn^^^T comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 

be ng capable of b.ndmg a Iigand of the human G-protein chemokine receptor 
(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

Stj!^^^'"^ °^ ^"^ °' '° P°'yP«P«<^« has G-protein chemokine receptor 

Ma polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a Iigand of 
the G-protefn chemokine receptor; aa<<w ui 

mithioni'naTaJ? °' °^ '^"^ P°'yP^P«'^^ <*°°* l"c'"<^e a N-tem,inal 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temiinal methionine, 

^^LI'ImJT''^^'^^- "^'^l ""^^'"^"'^ ^ '"^f'^d Praducing a G-protein chemokine receptor 
rrS! '^''^PT ^ "T""^ ' "^'^ comprising a polynucleotide as defined in any one of (a) to 
(q), and recovering the polypeptide encoded by said polynucleotide 

(4) or a polypeptide as defined in any one of (A) to (L) with a test compound; and . 
(II) observing binding of the test compound to the cell of (1 ) or (2) or polypeptide of (3) or (4). 
16. A method of screening for compounds which bind a G-protein chemokine receptor comprising: 
(I) contacting 

(1) a cell comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

g^a nucleic acid comprising the nucleotide sequence of the HDGNRIO clone in ATCC Deposit No. 
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(d) a "ucleic acid encoding the G-protein ohemokine receptor polypeptide encoded by the HDGNRI 0 
clone in ATCC Deposit No. 97183; 

onl^of "aH^ (d)'^ ""^'^ f°™ "f the G-protein chemokine receptor polypeptide of any 

(0 a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e)- 

(g) a nucleic acid at least 90%, 95% or 97% Identical to'the nucleic acid of any one of (a) to (e)- 

Iny one 0^3)^(9^°°'*'"^ ^ ^"'""'^ °' ^'^ chemokine receptor polypeptide of 

of any"oie of^(^ toThT"^ ^" extracellular portion of the G-protein chemokine receptor polypeptide 

0) a nucleic acid encoding a fragment of the Q-protein chemokine receptor polypeptide of any one of 
a) to (0, said fragment being capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nucleic acid encoding at least SO contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (J); *^ 
(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide orfragment 
having G-protein chemokine receptor activity; h uBonragmeni 

(m) the nucleic acid of any one of (a) to (k)". wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-tenninal 

metniomne; 

(0) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-terminai methionine- 

(p a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a reguiaiory sequ ence; 

(2) or a ceil comprising a polypeptide comprising a member selected fram the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

If ^ 071^"^""°^®'" chemokine receptor polypeptide encoded by the HDGNRI 0 clone of ATCC Deposit 
(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 

inUne?S)'to^{S-^^^^ ^^^'^'^ ^^^^'^ '*'^^"^'''^' *° G-protein chemokine' receptor polypeptide of 
(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 
F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to {f), said fragmeni 
being capable of binding a ligand of the human G-proteIn chemokine receptor 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(I) a polypeptide of any one of (A) to (H). wherein said polypeptide has G-protein chemokine receptor 
activity; ^ 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not Include a N-temninal •-• 

methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined In any one of (a) to 
(q); and recovering the polypeptide encoded by said polynucleotide 

(4) or a polypeptide as defined in any one of (A) to (L) with both a receptor ligand and a test compound; and 
(11) observing inhibition of binding of said ligand to the celt of (1) or (2) or polypeptide of (3) or (4). 

17. The method of any one of claims 10 to 14 or16, wherein said ligand is labeled. 

18. The method of claim 1 7, wherein said iigand is radioactiveiy labeled. 
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22. A method of screening for ligands of a G-protein chemokina receptor comprising: contacting 

(1) a cell comprising a polynucleotide comprising a member selected from the group consisting of: 

irirlrn".?'" <=°'^P"^'"9 nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemolane receptor polypeptide; eiicoaes me u- 

(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO- 2- 

rdi rn1!ltt^'"'l°°""'"^!"^ the nucleotide sequence of the HDGNR1 0 clone In ATCC Deposit No 971 83- 
ireScTCir^^^^^^^^^^ ^-^^^"^ ""^''^''"''^ --^«<^ ^''^ HDGNR10- 

if (aVtotr °' P^'VP-Pt"^- o' any one 

!2cCp:CroT^^^ 

(g) a nucleic add at least 900^. 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

ine Of S to ""^ ' '^^'"^"^ °' °-P"«^'" Poip-Ptide of any 

SeofTS'toThr""'""'"''^'''''"^ 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of fa) 

iny on^tf ':,ars " ' """^""^ ^'"^ ^'^"^ °' '"^ ^^P^ °' 

hilVG^'c^^^^^^^^^^ -'■'^ — ^ P°'VP«P-e - '-^-nt 

iTnI!lf °f any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 

capable of binding a ligand of the G-protein chemokine receptor fragment 

mitHlonre;'^" ^'"'^ °' ^"^ '° ^^'^ "^"^^ « N-'«™'nal 

!p! TB0i^ul^l°l ^h7" H°' '° '^''^ ^^''^ ^ f^-t^™'"al methionine; 

p a polynucleotide as defined .n any one of (a) to (o) which is comprised in a vector; and 
(q) a polynucleotide as denned in any one of (a) to (o) operably associated with a regulatory sequence; 

(2) or a cell comprising a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

971 83^ chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

(C) a polypeptide which con-esponds to the mature polypeptide of (A) or (B)- 

S of'SftoTc); " ''''' '° "'^ ''■P^"'^'" chemokine'receptor polypeptide of any 

!r a DotoeoLtrl!-'!! ' """"'^ '''3'^^"' °' P°lyP^P«de of any one of (A) to (0); 

F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to fEV 
(G a polypeptide which comprises a fragment of the polypeptide of any one o (A) to (F) satd fraorient 
being capable of binding a ligand of the human G-protein chemokine rj^eptor ^ 
m^no!^^!lT T'"^ ^°'^P"^^^ 50 contiguous amino acids of the polypeptide of any one of (A) to (G)- 
ictM^T '° chemokine recepTor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide Is capable of binding a ligand of the 
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G-protein chemokine receptor; 

il- anr'"""' " ^""^ ^"'"^ a N-terminal methio- 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-tem,inaI methionine, 

rp'L;TeSr^^^^^^^^^ 

(4) or a polypeptide as defined in any one of (A) to (L) 
with a test compound; and 
detecting binding. 

24. An in vitro process for diagnosing a disease or susceptibility to disease related to an underexpression of 
(1) a polypeptide selected fronn the group consisting of: 

(A) a polypeptide as shown In SEQ ID NO: 2; 

(B) ttie G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (8)- 

S^f'SS'Sf " '° '"^ chemokineVeceptor polypeptide of any 

Jr a ooSh! 1"°H ' °' *^ P°lyPsP«de of any one of (A) to (D); 

I '^tn . u '=°'"P"*^« extracellular portion of the polypeptide of any one of (A to (E)- 
(G a polypept.de which comprises a fragment of the polypeptide of any one of (A) to fR said LnLn, 
bemg capable of binding a ligand of the human G-protein chemokine rJ^eJtor ' ^ 
n Ao?^^ ^L"^ T'"" ""'P^^^^ SO contiguous amino acids of the polypeptide of any one of (A) to (G)- 
alityT " h^G^oteln chemokSi riceS 

SK:i^r;ptor[ ^'^^ ^^"^ ^ ^^^'^'^ °' '""^'"^ ^ ''s-^^ °' ^^^^ 

Se! ^"JP^P''''^ °' ^"^^ °' '^"'^^^i" -a'** polypeptide does not include a N-termlnal methio- 

(L) a potypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temiinal methionine. 

^^Z^^n^^V-^ "^'l^ obtainable by a method tor producing a G-protein chemokine receptorpolypeptide 
coSg'o' ' ""'"''"^ " polynucleotide comprising a member selected'" m' tS group 

SLein"f^jmow^ comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- v 
protein chemokme receptor polypeptide; uie u 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2 

«"n,°H ° comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

Z'e^r:^acZ::rx^^^^^^^^ ^'^^'"^^-^ ^^^^^^^^ --^^<^ ^ hognrio- 

if (a)"to t); ""''"'^ °' polypeptide of any one 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

ine oMaJ to ' ' ^^^^^'"^ °' -V 

ine of S'toTh? " extracellular pomon of the G-protein chemokine receptorpolypeptide of any 
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(j) a nucleic add encoding a fragment of the G-protein chemolcine receptor polypeptide of any one of (a) 
to (I), said fragment be.ng capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nucleic acd encoding at least 50 contiguous amino acids of the G-protein chemokine r«:eptor of 
any one of claims (a) to (j); <»vb(j'"i ui 

5 (I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 

having G-proteIn chemokine receptor activity; fragment 
(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor eorrragment 

miMo^nT'' ^^"^ ^"^ ^'^ ^"""^^ ^ N-tem,inal 

In! r^r""," ^^?!f °' '° "^"^ ""<^'^"= ^ N-tem,inal methionine- 

P) a polynucleotide as defined in any one of (a) to (o) whtoh is comprised in a vector and 
(q) a polyn ucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; and 

recovering said polypeptide encoded by said polynucleotide 

comprising detennining a mutation in the nucleic acid sequence encoding said receptor polypeptide. 

25. A process for detecting expression of a G-proteIn chemokine receptor polypeptide comprfslnq- 

analyzing for the presence of a polynucleotide comprising a member selected from the group consisting of: 

^.h^t^t^"^'" acidcomprising the nucleotide sequence as shown In SEQ ID NO: 1 which. encodes the G-protein 
chemokine receptor polypeptide; Hiuiem 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNRii clone In ATCC Deposit No 97183- 
in ATCC SlpSt'^N^o^^SS-^ receptor polypeptide encoded by the HDGNR10 done 

(a) to ^""^ ^"""'"^ '"^ ""^^'^ °' '''' polypeptide of any one of 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); '"•nomng 

(g) a nucleic acid at least 90%, 95% or 97% identicai to the nudeic add of any one of (a) to fe)- 

(3 to"!?: ^ "'""'^ 'ragment of the G-proteIn chemokine receptor polypeptide of any one of 

ot (aHo'Sr""^ ^" extracellularportion of the G-protein chemokine receptor polypeptide-of any one 

m IZT^ acid encoding a fragment of the G-protein chemokine receptor polypepBde of any one of (a) to 
I), said fragment bemg capable of binding a ligand of the human G-protein chemokine receptor 
lne^o?cSsSo OT ^* '^^^^ contiguous amino acids of the G-proteIn chemokine receptor of any 

S^ro^ElSLr^^^^^^^^^ 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor- P YP P rragment 

(n) me nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-temiinal methionine; s- 

(0) the nucleic acid of any one of (a) to (m), wherein said nudeic acid encodes a N-temiinal methionine; 
in a mRNA sample derived from a cell. 

26. A diagnostic process comprising: 
analyzing for the presence of 

(1) a polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown In SEQ ID NO: 2; 

971 83° G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 done of ATCC Deposit No. 
(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 
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S^o^CaK? ^ " ''''' '° -^Ptor pcypeptide of any 

activ J; ^ ' ^ sa.cf-polypeptide has G-protein chemokine receptor 

s:r::s':::2:::7eZ^^^ " ^•^^^^"^ ^^"^ ^^^^'^^ a n^and o, t^e 

W a polypeptide ot any one of (A, to wherein said polypeptide does not include a N-termina, .ethio- 
(L) a polypeptide of any one of (A) to (J), wherein said polypeptide indades a N-termlnal methionine 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

dirn"u^S3;roi"g'rors^^ 

clone in ATCC Depostt No 9^183 polypeptide encoded by the HDGNR10 

2 (a)"o ''^ °' -"-'"o^- receptor polypeptide of any one 

!Srnre;:rd:s^^g?3o?^^^^^^^^ 

one of (a) to (g); fragment of the G-protein chemotone receptor polypeptide of any 

onl "ouTrotS- " o''-^^ G-P-t-'n ^''-o^ne receptor po^peptlde of any 

m"i"'= °^ -^-^ -^-s not encode a N-tem,ina, 

(q)apolynucleot,deasdefinedinanyoneof(a)to(o)operab,yassocLdwith:S;i^^^^^^ 

recovering said polypeptide encoded by said polynucleotide 
in a sample from a host. 

27. Use of 

(1) a polynucleotide comprising a member selected from the group consisting of: 

(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO- 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 o ^lone in ATCC Deposit No. 971 83,- 
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i?(a) "riT ^"""'^'"^ ""^""^ °' '''^ '^'P'"'^'" "^^"^^ ^«=eP»°f polypeptide of any one 

(f) a nucleicacid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); ^nemowne 

(g) a nucleic acid at least 90%, 95% or 97%' identical to the nucleic acid of any one of (a) to fe)' 

ine^o^aTto (g? ^""^"""^ ^ ^"'""'^ °' '"^ '^^P'""" P°'yPeP«de of any 

onl of'(SToThr"°°*"^*" extraceliularportion of the G-protein chemokine receptorpolypeptide of any 

(J) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a). 
0 (I), said fragment being capable of binding a ilgand of the human G-protein chemokine receptor 

iny'onetf clS S'to'Sf '° "^'^ °' ''''^"''"^ ^^^P'^ °' 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 'ragmeni 
(m) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor; MP P °e fragment 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-temiinal 
metnionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
p a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector and 
(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

(2) or a polypeptide comprising a member selected from the graup consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

97^1 83^ receptorpolypeptide encoded by the HDGNR10 clone of ATCC Deposit No. 

(C) .a polypeptide which conresponds to the mature polypeptide of (A) or (8)- 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemoWne'receptor polypeptide of any 
one or (A^ to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (£)• 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (I^. said fragment 
being capable of binding a ligand of the human G-protein chemol<ine receptor 

(H) a polypeptide which comprises 50 contiguous amino adds of the polypeptide of any one of (A) to fG)- 
actrvi?" ^^^^^'"^^ ^""^ """^ °^ *° '^''^ polypeptide has G-protein chemokine receptor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of the 
e-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal methio- 

nine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminai methionine. 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor polypeptide 
compnsing culturing a host cell comprising a potynucleotide as defined in any one of (a) to (q)- and 
recovenng said polypeptide encoded by said polynucleotide 

(4) or use of a host cell comprising a polynucleotide as defined in any one of (a) to (q)- 

(5) or use of a host cell comprising a polypeptide as defined in any one of (A) to (L); 

for screening agonists or antagonists of a G-protein chemokine receptor. 
Use of 



(1) a polynucleotide comprising a member selected from the group consisting of: 
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(b) a nucleic acid encoding the polypeptide as shown In SEQ ID NO- 2- 

d ^nuSl^^^^'^^T^T." T^''"^ ""''"^""^ "'^''^ HDGNR1 Oclone in ATCC Deposit No 971 83- 
SnerATC^De^^^^^^^^^^^ ^^^^^'^ P°^P«P«-^ -oded b/the HDGNR10 

2 (aVtot); °' "'^ P<"yP-Pt'<^« °' any one 

ie'c^SSL^^^^^^^^^^^^ 

to m^tTJlT'^ ^-^T-"^ ^ °' ''^^ °-P™'^'" cf's-^oWne receptor polypeptide of any one of fal 

to (0, sa,d fragment be.ng capable of binding a ligand of the human G-prot Jn ohemoWne receptor 

i^Jy^ oriims " " ^'^'■'^ °' cheSrSor Of 

rnVSSer'c^^^^^^^^^^^^^ - — ^ P°'VP^P-e or fragment 

mitmonre?'" °' °' ^"''^ """^'^'^ "^"^ -oode a N-tem,inal 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic add encodes a N-temiinal methionine- 
P a PO^nuc eotide as defined in any one of (a) to (o) which Is comprised in a vecto'^S 
(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulator, sequence; 

(2) or a polypeptide comprising a member selected from the graup consisting of: 

(A) a polypeptide as shown In SEQ ID NO: 2; 

(B) tf,e G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 

i?e ofTi) t^Sf " ''''' '''""^ ^-P^"'^'" chemo^ineVecoptor polypeptide of any 

(r a oolSHfrh-'h ^ """"'^ "'^S'^^"' °' PO'yPoptfde of any one of (A) to (D); 

F) a polypeptde which compnses an extracellular portion of the polypeptide of any one of (A) to fEV 

ilo^Jn^h? r'J'' 'T'^"''' " '^"3"""^ °' polypeptide Of any'one of (A 'to (H s^i f™nt 
be mg capable of binding a ligand of the human G-prcteln chemokine receptor ^ 
(H) a polypeptide which comprises SO contiguous amino acids of the polypeptide of any one of fA) to fGV 
(!) a pcvpept.de of any one o, (A) to (H). wherein said polypeptide' afG^roteln ch^moklTeS 

Se: "P"'" °' ^"^ ''"^ P' ('^^ '° (-J)' '^^^'^^ polypeptide does not include a N-temiinal methio- 
(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-tem,inal methionine, 

(3) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receotor oolvo^ntM^ 
reZ^ri^ ' ^'"""■^'"S " polynucleotide as defin^ in anyone of a) to ^qTand ' 
recovenng said polypeptide encoded by said polynucleotide or (a^o (qj. and 

(4) or use of a host cell comprising a polynucleotide as defined in any one of (a) to (q)- 

(5) or use of a host cell comprising a polypeptide as defined In any one of (A) to (L); 

for screening compounds which bind to a G-protein chemokine receptor. 
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29. A compound which activates 



(1) a polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown in SEQ ID NO: 2; 

971 S ^^^"^okine receptor polypeptide encoded by the HDGNRIO clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature pofyfJeptide of (A) or (B)- 

(D) a polypeptide at least 90% or 95% identical to the G-prptein chemokineVeceptor polypeptide of any 
one Of \rK) to (Ol, 

(E) a poVpeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D) 

F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (£)■ 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor ^ 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to (G)- 
aam!^ ^ °' '° '^"^ P°lyP«P«<i« "las G^jrotein chemokine receptor 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of the 
G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-tarminal methio- 

nrne; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(2) or which is obtainable by a method for producing a G-protein chemokine receptor polypeptide comprising 
cultunng a host cell comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; 
. (b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNRld 
clone in ATCC Deposit No, 971 83; 'j'^ri , u 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one 
of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%. 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of any 
one of (a) to fg); ^ 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of any 
one of (a) to (h); ' 

U) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) 
to (t), said fragment being capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 
, any one of claims (a) to (]); 
(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fraqment 
having G -protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m). wherein said nucleic acid does not encode a N-temiinal 
methionine; 

(o) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-temiinal methionine; 

(p) a polynucleotide as defined in any one of (a) to (o) which is comprised in a vector; and 

(q) a polynucleotide as defined In any one of (a) to (p) operably associated with a regulatory sequence; 

and recovering said polypeptide encoded by said polynucleotide. 

A compound which inhibits activation of 
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(1) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ \0 NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit No. 
971 83,* 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

of^(Aftr(C)^ '^^^^ °' ^^^''^ identical to the G-protein chemokineVeceptor polypeptide of any 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellufar portion of the polypeptide of any one of (A) to' (E)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to (G)- 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; ''^ 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of the 
G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal methio- 
nine: and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(2) or which is obtainable by a method for producing a G-protein chemokine receptor polypeptide comprising 
cultunng a host cell comprising a polynucleotide comprising a member selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown In SEQ ID NO: 1 which encodes the G- 
protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No. 971 83- 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one 
of (a) to (d); 

(0 a nucleic add encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e)- 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of any 
one of (a) to (g); r- r / 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of any 
one of (a) to (h); /r- r 7 

0) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) 
to (0, said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of 
any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-temiinal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-temiinal methionine- 

(p) a polynucleotide as defined in any one of (a) to (o) which Is comprised in a vector; and 

(q) a polynucleotide as defined in any one of (a) to (p) operably associated with a regulatory sequence: 

and recovering said polypeptide encoded by said polynucleotide, 

A compound which binds 

(1) a polypeptide comprising a member selected from the group consisting of: 
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(A) a polypeptide as shown in SEQ 10 NO- 2* 

(B) the G-prctein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

fS I nn^^!'f '=°''^^P°"'^« to *e mature po^eptide of (A) or (B)- 

'^^^ '^^-^^ ^-P^'^'" ch^eL JniVeceptor polypeptide of any 

(G) a polypeptide which comprises a fSSofthe nTn^HH ^"^^^""^^ °' °' W to (E); 

actlvl?,; ^ polypeptide has G-proteln chemokine receptor 

Z'IZ7:^:1:7J:;o1 " ^^"^ '"'^^^^'''^^ -^^-^ °' "■•"'^'ng a H^and o, the 

;Se! IT'""' °' °' ^'^^ P°'VPeP«^e does not include a N-tem^ina. methlo- 

(L) a poVpeptide of any one of (A) to (J), wherein s.'d polypeptide includes a N-tem,inal methionine 

Sit^SmSeTcSSX™ ^^''"^"''^ " '° ^ — 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

clone in ATCC Deposit No 9718? '=''°'"°'«ne receptor poVpeptide encoded by the HDGNR10 

im7lZ °' "^^ --Pt- Po'yPaptic^e Of any one 

iSofpoSi^^^^^^^^^^^ 

s:re;raS::s:^r';fr,;:^^^^^^^^^^^^ . 

'5 one of (a) to (g); ''^9'"®"' ^''^ G-P^tein chemokine receptor polypeptide of any 

iL'of7S'l'Sr"'°'''^^ 

any one of claims S to S °' ^-P'"'^'"" receptor of 

Sr;GtSe;1hl^Tife":el^^^^^^^^ — ^ P°'— or fragment 

Sfe-rditatar^^^^^^^ 

SetSn^T''^ '''' °' °^ ^° -■'^ -leic acid does not encode a N-tem^lna. 

!p! sCcL^ris^sred-: 1%'rofTan: (o^hS: ^^'^t"^ ^ •• 

(.)apolynucleotldeasde«nedinany^ne%1Ja1S!crp"a^Ty=r^^^^^ 

and recovering said polypeptide encoded by said polynucleotide. 



32. Use of 



(1) a polypeptide comprising a member selected from the group consisting of: 
(A) a polypeptide as shown in SEQ ID NO: 2; 
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971 83^ receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit No. 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B)- 

^one^omtTlcy '° '"^ =*'«'"°kine'receptor polypeptide of any 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D)- 
F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to IE)- 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragrri'ent 
being capable of binding a llgand of the human G-protein chemokine receptor 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to fG)- 
Zlitv? °' '""^""P"''" ''^ chemokini reieS 

srs^r^LTe;;? " '^'^ "^^^'''''^ ^ ^^^^^^ '■'-'■"^^ ^ of the 

Se^ °' °' ('^^ '° "^^'^'^ ^^'^ polypeptide does not Include a N-temiinal methio- 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 
(2) or use of a polypeptide which is obtainable by a method for producing a G-protein chemokine receotor 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No 97183- 
5 (a) tot); ""^ °' ^"^'P'"^ polypeptide of any one 

o!.eof72'toW?"°'''^ 

to ^ ^"^"^ '^'"^ ^ chemokine receptor polypeptide of any one of (a) 

k) a nul ITh 7 ^^".T °' "'"""^ " "S^"-^ °' -^-P™'^" ^^-^oK'ne receptor; 

in^onnr^lal^ SrS' ^' '° ^""^ °' °-P-'«'" -^Ptor of 

rnrGtSerchl%T^^^^^ — ^ P-VPep«.e or fragment 

iTnIr«T^'°H-^'"" ^"'^ °' ^^'^ encodes a polypeptide or fragment 

capable of binding a ligand of the G-protein chemokine receptor fragment ^. 

m"ltl5on"e?" °' ^""^ -^^-^^ ^ N-tem,inal 

S rDZ^cfeo«ri'7r h'' '° '"'^ ^"^'^ ^ N-»«"^'"al methionine.- 

p a polynuc eot de as defined in any one of (a) to (o) which is comprised in a host cell- and 

(q) a poVnucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering the polypeptide encoded by said polynucleotide 

(4) or use of a polynucleotide as defined in any one of (a) to (q)- 

(5) or use of a host cell comprising a polynucleotide as defined In any one of (a) to (q)- 

(6) or use of a host cell comprising a polypepUde as defined In any one of (A) to (L); 

for screening compounds which bind to a G-protein chemokine receptor. 
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polypeptide. ^ ^'"^ ^1 , wherein said polypeptide is fused to a heterologous 

polynucleotide. ^ ^ ' ^^i'' PoVnucleotlde is fused to a heterologous 

o^oXsToJpeSr- " °' ^'^"^ ^'^^ -^.^r-'ogous polynucleotide encodes a heter- 

"^rrn:^~;.— ^^^^^^^ 

a^arSoirrprdtfVnrofe 

or Claims 34 to 3a, wl,erein said polUeotide ^of.^l sllTc^l^^lZZl^^Z^^' °' 
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